i e it e e

S I S B

-]

L

NOV 23 2003

FILE GOPY
2003~ (-23-MA-FED

FINAL ENVIRONMENTAL ASSESSMENT

NATURAL RESOURCES CONSERVATION PROJECT
KANAIO NATURAL AREA RESERVE )

. Districts of Makawao and Hana
Island of Maui

In accordance with
Chapter 343, Hawai'i Revised Statutes

Proposed by:

State of Hawai'i
Department of Land and Natural Resources
Division of Forestry and Wildlife
Natural Area Reserves System

1151 Punchbowl Street, Room 224
Honolulu, Hawai'i 86813

November, 2003




L)

N S W

i_F

)3

0 S U S NS N

{.

Il
.
V.

V.
Vil
Vill.
IX.

Xl.
XII.
Alil.

Table of Contents

V10111107 1o 2P OO PSSP P 1
Project Purpose and Need .......cooovmiiiiieiiiniin e 3
Project DESCHIPLION ....vovvivie ittt 5
Description of the Affected Environment e reernrereearerrtarensrraeraerarnanenseresd
General Description of the Action Including Environmental

and Socioeconomic CharacteristiCs ......ovvveviiiiieriiniiiiceriniciniiiieninn. 20
Mitigation MEASUIES ......veeerueniriiiinererrini e te s st st 24
Alternatives CONSIAEIEd ....ceuvriveiieirereriiiiiirrie e et istrens 28
Anticipated Detefmination ............................................................... 33

Findings and Reasons Supporting the Anticipated Determination ............ 33

List of Permits Required .........c...coovvieninnnennnne e eeerererreniaeteerenasnreenees 3B
EA Preparation Information .............ooeeri e 36
REFOIIICES v veeree ettt insneeaseeneesesscsiatesansusnreaessatassstnmteieanessnrasssssssss 37
List Of APPENAICES c..uvuviiireniriiniin ittt s e 39
Appendix A Map of the Project Area............cooeeeiiieniiininininnnnnneene. A-1
Appendix B Plant Inventory List ...........coooii i B-1
Appendix C Checklist of Birds and Mammals .........cccoeieieciiniennieiienn. C-1
Appendix D Species with Designated Critical Habitat in the Project Area.. D-1
Appendix E Cultural Resources Investigation Report ............c.ccoovmeeene E-1
Appendix F  Division of Forestry and Wildlife Best Management Practices
for Maintaining Water Quality in Hawai'i .ccoevieeeneericeniiininns F-1
Appendix G Comments Received During Public Comment Period and
RESPONSES ...vvvrrncaninniirinriransranrereritnaestar s biases G-1



{

L4

i

R Summary

Project Name

Project Location

Proposing Agency

Approving Agency

Land Use Classification

Anticipated Determination

Agencies, Organizations, and

Individuals Consulted

Natural Resources Conservation Project, Kanaio
Natural Area Reserve

Kanaio, District of Makawao & Auwahi, District of

Hana, Island of Maui

TMK 2-1-003-054 Kanaio NAR mauka tract
2-1-003-050 State, Unencumbered land
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Summary of Project Actions

The Hawai'i Department of Land and Natural Resources, Division of Forestry and
Wildlife in a cooperative effort with the US Fish and Wildlife Service and Ulupalakua
Ranch, proposes to install fencing around the upper portion of the Kanaio Natural Area
Reserve (NAR) on the island of Maui.

Introduced ungulates -- such as deer, pigs, goats, and cattle -- are one of the
most significant threats to the continued survival of native species and ecosystems that
Kanaio NAR was established to protect. Feeding and trampling by ungulates destroy
individual plants and damage native forest systems by destabilizing soils, hastening
erosion, and facilitating weed invasion. Until now, funding has not been available to
support the active management needed to protect natural resources in the NAR. The
proposed fencing will protect native plants and animals of the Kanaio NAR from further
damage caused by non-native ungulates and will provide a protected area for
restoration of this unique Hawaiian dryland forest and recovery of the endangered

species associated with it.

The project involves fence construction in two phases to create a large ungulate
free area. Phase | requires 5.25 miles of fencing to enclose approximately 850 acres.
In Phase Il, an additional 3.75 miles of fence will be constructed to enclose an additional
400 acres adjacent to Phase 1. The fences will protect native dry forests and
shrublands, and a unique assemblage of native plants and animals, including rare and

endangered species.

The proposed action involves clearing of a corridor no more than 20 feet wide,
constructing a road, and erecting a fence line. The planned fence will be approximately
eight feet tall, made of wire mesh. The outside of the fence will be skirted along the
base with a mesh wire apron. Management activities planned after the fence is
completed include feral animal and weed control and outplanting of native species to
restore the dryland forest. The anticipated start date for the project is the third quarter
of 2003. Phase | is anticipated to take a maximum of two to three years to complete.
There is no time estimate for completion of Phase 1.

A Finding of No Significant Impact is expected, as anticipated effects of the
project are predominantly positive, promoting the conservation of natural resources
protected in the NAR and the surrounding area, without having significant negative
impacts to the environment, archaeological features, or appropriate public use of the

area.

11. Project Purpose and Need

In 1972, Chapter 195 of the Héwai‘i Revised Statutes (HRS 195) established the

Natural Area Reserve System to preserve and protect Hawai'i's unique flora and fauna,



as well as important geological features, for the benefit and enjoyment of future
generations. Preservation of natural, self-sustaining habitats and ecosystems is the
ultimate goal of the Natural Area Reserve System. In many cases, this requires active
management to reduce threats to natural elements protected in the Reserves.

Kanaio Natural Area Reserve was created in 1990 to protect one of the most
significant tracts of dryland forest remaining in the State. Lower elevation (below 3000
feet ) dryland forests are the most threatened natural ecosystem in Hawai'i. These
forests once supported the most botanically diverse plant assemblages in Hawai'i, but
have been reduced to a tiny fraction of their original extent. Most of the former extent of
this forest type has been converted to urban development, agriculture, or cattle pasture.

With 282 species listed as endangered by the State of Hawai'i and U.S. Fish and
Wildlife Service, Hawai'i is home to more rare plants that any other state in the country.
Kanaio NAR is known to contain at least 12 species listed as Endangered (E),
Candidate Endangered (C), or Species of Concern (SOC); the area is suitable habitat
for numerous other rare piants that may have grown there in the past and that couid be
reintroduced as part of recovery efforts. The first insect from Hawai'i to be officially
listed as endangered, Blackburn’s sphinx moth, is known to be seasonally abundant at

Kanaio.

‘Over the past several hundred years, the natural ecosystem at Kanaio has been
subjected to a variety of perturbations, the combination of which has resulted in a
steady decline in the health of the dryland forest. The most obvious symptom of this
ongoing forest decline is the lack of.natural replacement for native trees. Establishment
and survival of young plants is minimal; many species are represented by only a few
scattered, unhealthy adults. As the older trees die and are not replaced, the original
closed canopy forest has undergone a gradual conversion to shrubs or grassland, often

dominated by non-native species.

A number of factors are responsible for this failure of the native forest to naturally
regenerate, but hooved animals (ungulates) play a major role. Obvious impacts of
ungulates include feeding and trampling, which kills young seedlings, and hastens the
decline of older trees. Conservation efforts elsewhere in Hawal'i have repeatedly
shown that removing ungulates is an important first step toward protecting and restoring
Hawaiian ecosystems. Until the pervasive disturbance of hooved mammals is removed
from the remnant native forest at Kanaio, one can expect to see the continuing decline
of this unique natural resource. Once this has been addressed, additional actions to
restore forest health (outplanting, rodent control, weed control, etc.) can be attempted.

Recognizing the value of the native forests for soil and water conservation on
leeward Haleakala, a partnership of landowners and supporting agencies signed a
Memorandum of Understanding for the establishment of the Leeward Haleakala
Watershed Restoration Partnership (LHWRP) on June 2, 2003. Though the present
Natural Area Reserve is located below the defined boundaries of the Partnership, the
proposed fencing project is consistent with the goals and objectives of the LHWRP and
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will contribute to the restoration of the watershed by protecting dryland forest. The
proposed upslope extension of Kanaio NAR (Phase Il of the fencing) will include lands
within the LHWRP area. NAR program resources might then be used to support
cooperative LHWRP projects. :

The project as proposed involves the use of State-owned lands as well as State
funds. This Environmental Assessment is prepared in accordance with the
requirements of HRS Chapter 343 to disclose the project’s potential environmental
impacts, '

Ill. Project Deécription

General

The Division of Forestry and Wildlife (DOFAW) proposes the construction of
fencing to protect an important remnant tract of Maui's native dryland forest. The
purpose of the fence is to permanently exciude hooved mammals such as goats, deer,
cattle and pigs from the upper portion of the Kanaio NAR and the area directly north of
the existing Kanaio NAR. This will aliow for recovery of native vegetation and create a
secure site in which restoration of rare and endangered plant species can be carried

out.

This project is proposed in two phases. Phase | involves fencing the upper
portion of the existing Kanaio NAR. It is planned in cooperation with the U.S. Fish and
Wildlife Service, who has provided partial funding because the project will assist in the
protection and recovery of listed species, and with neighboring landowner Ulupalakua
Ranch. This fencing will create an ungulate free area of approximately 850 acres.

Phase Il involves fencing an area adjacent to the tract enclosed by Phase I. This
area is currently under the administration of the Land Division of DLNR, but has been
nominated for inclusion as a Natural Area Reserve as an extension of Kanaio NAR,
The area, located immediately to the north (uphill) of Kanaio NAR, contains a relatively
intact native mid-elevation dry/mesic shrubland. Adding this land formaily to the NAR
will allow conservation of a significant area of natural vegetation that has no formal
protected status at this time, and fencing will protect the biological resources found
within this section.

Phase |

Several routes for the proposed fence line for Phase | were developed. After
careful consideration, a fence line enclosing the portion of the Reserve above Highway
31 was selected as the preferred alternative, roughly following the actual boundaries of
the NAR on the north, going outside the NAR boundaries to the.east on private land
owned by Ulupaiakua Ranch, following the mauka side of Highway 31 to the south, and
going outside the NAR boundaries to the west on State-owned unencumbered land.



!

FU

The preferred alignment was selected based on topographical and geological
considerations to select the most effective and cost-efficient fencing. Road building,
fence installation and maintenance is easier and safer on the older substrate found to
the west of the existing NAR boundary. Construction outside the actual NAR boundary
avoids construction on the pahoehoe lava, reducing the likelihood of disturbing unknown
lava tubes or caves. Placement of the fence outside the actual NAR boundary will also
protect additional pockets of native vegetation without an increase in cost.

Where possible, the fence will be installed along roadways. This facilitates
construction and allows for more efficient maintenance and repair of the fence once
constructed. The fence alignment described as the preferred alternative for Phase |
encloses a rough square. The lower (south) boundary follows Highway 31. Inorderto
reduce the visual impact of the fence, and to reduce vandalism and potential damage
from vehicle accidents, this fence segment will be set back approximately 50 feet from
the road. This will also allow the continued use of roadside “pull-outs” used for parking
areas along this stretch of highway.

The upper (north) boundary follows the four-wheel drive “pipeline road.” The
planned fence will be sited at the lower edge of the existing road, to aliow vehicles to
continue using the road, without requiring any new gates. Some widening or
improvements to this road may need to be made before the fence is installed.

There are presently no roads along the proposed east and west fence segments.
A bulidozer will be used to build 4WD roads to facilitate fence construction and
maintenance. Gates or berms may be placed on these roads after the fence is
completed, in order to prevent unauthorized vehicle traffic.

Phase Il

The area above Kanaio NAR was nominated for addition to the existing Natural
Area Reserve by the Natural Area Reserves System Commission in June 2003. It
contains an intact example of native mid-elevation shrubland community that was '
formerly widespread on south Maui and enlarges the elevation and climate gradient
represented in Kanaio NAR. The area is part of a larger TMK currently under the
management of the Land Division of the Department of Land and Natural Resources.
DOFAW is working with DLNR, Land Division, to identify the boundaries of the
proposed addition and to gain approval from the Board of Land and Natural Resources
and the Governor to formally add this area to the Natural Area Reserves System.

Management actions for this area after addition to the existing NAR include weed
control and fencing to protect the natural resources (Phase lI). Itis uncertain when
funding will be available to proceed with the Phase Il fences. Because Chapter 343
encourages the development of an environmental assessment “at the earliest
practicable time,” a discussion of Phase II, and the potential environmental impacts, is
included within this Environmental Assessment.



Phase |l fences will enclose the area upslope (north) of the NAR. New roads will
be constructed to allow the east and west sides of the Phase | exclosure fence to be
extended upslope to approximately 3800 foot elevation. At this elevation, they will be
connected by a fence to be built along an existing road. This will enclose an additional

area of approximately 400 acres.

Specifications
The following specifications are applicable to both Phase | and Phase I

The fence will be constructed of rust resistant, galvanized stee! materials. “T"
posts up to 10 feet in length will be driven into the ground to a depth of approximately
one to two feet, at a spacing of roughly 10 to 15 feet. Larger diameter posts and/or
braces made of treated wood or metal pipe, cemented in place, may be installed for
reinforcement at larger intervals, at corners or sharp bends in the alignment, at abrupt
changes in slope, or where gates are to be installed. Holes may need to be excavated
or drilled into the ground to place the posts in rocky areas. Because much of the
substrate along the fence route is exposed lava rock, it will likely require the use of a
motorized hammer-drill for excavation of post holes.

Eight foot tall game fencing, with a mesh size of no more than six inches, will be
attached to the posts with steel clips and staples. In order to block holes created where
irregular ground surface does not match the bottom of the fence and to prevent animals
from passing beneath the fence, an additional apron of 32" mesh wire will be attached
to the bottom of the fence and draped over the ground along the entire length of the
fence. Where appropriate, gates, stiles, ladders or similar structures will be installed to
allow DOFAW staff and the public to enter the fenced enclosure.

Progression and Timeline

All variants of the proposed fence alignment for Phase | were marked with
flagging, and potential staging areas for parking or material storage were identified.
Preliminary surveys by DOFAW staff and cooperators located no obvious
archaeological features or endangered plant species in these locations. Professional
archaeologists walked the proposed fence line to verify that no historical sites would be
damaged by fence construction.

For Phase |, the proposed fence alignment has not yet been identified with
flagging. Preliminary visual surveys by DOFAW staff have located no obvious
archaeological features or endangered plant species in the planned fence corridor.
DOFAW will work with archaeologists, cultural specialists, and biologists to ensure that
the Phase I fence alignment will not harm historical sites or rare native species.

Before actual construction activity begins on Phase | or Phase I, DOFAW staff
will flag the final fence alignment. Another search will be made for endangered plants.
Sensitive natural and cultural features will be marked in order o prevent damage during
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fence construction. If necessary, minor changes in fence alignment will be made to
avoid these features by a greater distance.

A bulldozer will be used to improve existing 4WD access roads, and to create
new roads along the eastern and western fence segments. These new roadways will
be approximately 16 to 20 feet wide. Bulldozing may also be necessary fo improve
portions of the southern unit boundary, where it parallels Highway 31. As much as
possible, bulldozing will be restricted to previously disturbed areas, and wili avoid
sensitive natural and cuitural features. A bulldozer scout will be used to ensure that
machinery does not damage rare plants or archaeological sites. Division of Forestry
and Wildlife Best Management Practices for Maintaining Water Quality will be followed
to prevent runoff or erosion as a result of construction of these 4WD roads. Where the
fence alignment deviates from the road corridor, vegetation may be cleared by hand
(chainsaws) to create a clear path no more than 10 feet wide.

Wherever possible, native plants will be left in place. No native trees greater
than six-inch stem diameter will be removed.

Fence material (posts and wire) will be transported to the site by truck and/or
helicopter sling load. Materials may be delivered incrementally to prevent theft from

stockpiles.

Fencing will be constructed within the 16 to 20 foot corridor cleared for the 4WD
roadway. Fencing will be constructed on the outside edge of the road corridor, so that
the 4WD roads are located within the fenced exclosure. Gates or berms will be installed.
along roadways as needed to prevent unauthorized vehicle access.

Fence posts will be installed in the ground, using powered drills and post
pounders as necessary. Fence wire will be unrolled along the corridor, then stretched
and clipped to the posts. Some minor movement of rocks and soil may be required at
the base of the fence. Where the fence alignment does not closely follow roads, a
helicopter may be used to unroll the wire. Additional structures such as aprons, braces,
gates, etc. will be built as the fence progresses.

As the each phase of fencing nears completion, helicopter surveys of the area to
be enclosed will be made to iocate animals that may be trapped inside. If possible, they
will be herded out before final closure. Once each phase of fencing is complete,
DOFAW may use volunteer hunters to remove animals trapped inside the fence,
followed by staff hunting if necessary. '

On-going maintenance of the fence will include regular visits to repair damage, to
check for animal incursion, and to control non-native weeds that may colonize the
disturbed area along the fence corridor. Long-term management of the area inside the
fence will include such actions as outplanting of appropriate native species (both rare
and common), control of non-native weeds, and control of other non-native organisms



such as insects, rodents, plant disease, etc. that may be adversely affecting forest
health and the regeneration process.

Costs

The cost estimates for each Phase are as follows:

Item Phase | Phase Il ** Total
Linear feet of 28,000 21,000 49,000
Fencing
Supplies/ $100,000 $75,000 $175,000

Fencing Materials
Fence line clearing $20,000 $15,000 $35,000
Fence Construction | $140,000- | $105,000-| $245,000 -
$280,000* | $210,000| $490,000
Totals $260,000- [ $195,000-| $455,000 -
$400,000 | $300,000; $700,000
* Cost range reflects increased cost if the south and western sections are not

bulldozed, but are constructed by hand.
** Phase || costs are projected based on Phase | costs due fo simitarities in terrain.

Most of the materials for Phase | have already been purchased through State
funds. Fence clearing will be completed by DOFAW personnel in cooperation with
Ulupalakua Ranch personnel and equipment. Funding for construction of the Phase |
fencing is provided by the State and the U.S. Fish and Wildlife Service.

Construction of Phase | will proceed as soon as all necessary approvals have
been granted and is estimated to commence in the third quarter of 2003. ltis
anticipated that it will take a maximum of two years to complete Phase | of the project.
The timing of Phase li depends upon availability of additional funding.

IV. Description of the Affected Environment

Physical Characteristics

Kanaio NAR and the proposed extension to the NAR occupy a portion of the
traditional Hawaiian land division (ahupua‘a) of Kanaio, which extends from the ocean
to approximately 6800 foot elevation. Kanaio NAR occupies 876 acres on the
southwest slope of Haleakala volcano, on the island of Maui. It ranges in elevation from
1,100 to 2,780 feet. The proposed extension to the NAR ranges in elevation from 2,780
feet to 4,100 feet. The map in Appendix A show the general location of the NAR, as
well as the proposed fence routes for Phase | and Il '

Kanaio is located on the leeward side of Haleakala, in the rain shadow created
by the massive volcano. The climate of the Reserve is generally arid and wind-swept



with a mean annual rainfall of approximately 30 inches (750 mm), typically ranging from
12 inches (320 mm) to 45 inches (1139 mm) per year. The weather pattern is typically
dry during the summers, with winters being punctuated by periodic kona storms that
generate heavy rainfall for a few days. Typically, 75 percent of the total precipitation
falls between October and March. There are no known intermittent streams in Kanaio
NAR, but one intermittent stream that is typically dry, is located on the eastern edge of
the project area on Ulupalakua Ranch property.

The geolagic substrate at Kanaio is of fairly recent lava flows, with localized
pockets of cinder derived soil, especially in low-lying and flat areas. Pahoehoe lavas
are typical along the western edge of the Reserve, grading into a‘a flows farther east.
This lava substrate is estimated to be less than 10,000 years old (Crandell 1983). Soils
in the project area are a'a flows (rLW) and very stony land (rvVS). The overall
topography is gently sloping (<15%)}, with some trench-like channels formed by the
downhill movement of flowing lava. Several deep lava tube entrances occur in the areas

with pahoehoe substrate.

Lands adjacent to or near the NAR include other State lands, Ulupalakua Ranch,
and other private landowners in the Kanaio Homesteads to the west. Some of these
State lands were formerly leased to Ulupalakua Ranch for grazing. The area
surrounding the Reserve is largely uninhabited with the exception of a few homes near
the western boundary. The major economic use of the surrounding area is cattle
ranching. While Kanaio NAR is not legally designated as a public hunting area, there is
undoubtedly some poaching occurring on the Reserve and surrounding undeveloped
lands of goat, deer, pig and game birds.

The NAR is bisected by Highway 31 (Piilani Highway), which crosses it at
approximately 1600 foot elevation. The highway divides the Reserve into two discrete
sections; Parcel A above the road, of 595 acres, and Parcel B below, of 281 acres. Two
former parcels of the “Kanaio Homesteads” subdivision were incorporated into the
southeastem portion of the NAR. These are Parcel 16, which makes up approximately
80 acres of Parcel B, and Parcel 17, which makes up approximately 85 acres of Parcel
A. An unimproved 4WD road (the “pipeline road") approximately follows the upper
boundary of the Reserve at 2800 foot elevation.

‘Highway 31 also marks the boundary between land in the Agricultural District and
land in the Conservation District. Land in the project area for the preferred alternative
for both Phase | and Ii is in the Agricuitural District. Land below (makai) Highway 31 is

in the Conservation District.

Flora

The vegetation of the Reserve can be simply described as a mosaic of four
different plant communities. These are: 1) groves of native trees; 2) native shrublands;
3) lava fields with sparse vegetation, and 4) areas dominated by a variety of non-native

10



grasses, herbs, and shrubs. The distribution of these communiti€s is largely a function
of the underlying geologic substrate and the degree of past disturbance.

It is within the native groves that the greatest diversity and biological value is
found. The native dominated areas (1 and 2 above) can be subdivided to correspond to
3 classification system developed by Gagné and Cuddihy (in Wagner et al. 1890). They
recoghize a number of plant communities that would be the natural vegetation in low
elevation, dry sites. Kanaio NAR contains examples of three of these communities:

Aali'i Lowland Shrubland, Lama Forest, and Wiliwili Forest.

Wiliwili Forest occurs in the lower elevations of the Reseve, typically in kipuka of
older substrate. The forest canopy is dominated by Erythrina trees of moderate stature,
with occasional Reynoldsia, Rauwolfia, and Nothocestrum. Understory vegetation is
predominantly non-native, but shrubs such as Dodonaea, Wiksiroemia and Sida persist

in some areas, as well as the viny Boerhavia.

At lower elevations, Lama Forest is restricted to relic groves in protected sites
such as the bottoms of lava flow channels. As elevation increases, the forest cover
becomes more continuous, and increases in diversity. Species Of the Wiliwili Forest
occur here, as well as Myoporum, Pleomele, Nestegis, Xylosma: Alphitonia, Canthium
and Santalum, to name a few. In the most pristine areas, the understory contains a
variety of native grasses, sedges, and shrubs. This community is best developed in the
northeastern corner of Parcel A, where the vegetation appears to have been least
disturbed. “Lama Forest” may not be the most accurate description of this community.
While Diospyros is a major component of the emnant canopy, the undisturbed state of
this forest was likely a diverse mixture of trees, including many no longer extant at
Kanaio. Diospyros may be dominant now simply because mature trees are more
resistant to browsing by goats than other tree species. Despite their highty disturbed
and altered condition, these scattered groves of trees are among the best examples of
dryland forest left in the State and constitute an important component of Hawai'i's

remaining native biodiversity.

The final native community recognized at Kanaio NAR, A‘ali'i Shrubland, is the
most widespread. It occurs throughout the Reserve, generally On exposed ridges and
drier sites. A'ali'i is fire tolerant, and this shrubland may have replaced Lama or Wiliwili
Forest in areas that were once burned. Also common in this community are shrubs

such as Osteomeles, Wikstroemia, and Styphelia.

pteridophytes, and 155 flowering plants,
have been recorded within the Kanaio NAR. Over 60 percent of the species listed for
the Reserve are exotic introductions to Hawai'. The remainder includes 22 indigenous
plants, and 44 species endemic to Hawai'i. Of the native plant Species, 14 have or are
proposed for lega! protection under the Endangered Species Act. A list of plants known
from Kanaio is contained in Appendix B.

Over 166 species of vascular plant, 11
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32 of the native species found in Kanaio NAR are trees or shrubs. They
represent roughly one-third of the native woody species that originally comprised the
forest canopy found on the southern slopes of Haleakala. Very few of these plants
appear to be successfully replacing themselves through natural recruitment. In addition
to direct herbivory and trampling by ungulates, another major reason for the lack of tree
seedlings is the modification of the original habitat by decades of disturbance. The
nearly complete removal of native understory vegetation has significantly changed the
temperature, moisture and chemistry of the soil surface where tree seedlings germinate
and become established. Non-native plants that have invaded these disturbed areas
also can impede the establishment of seedlings, as in the case of the dense mats
formed by kikuyu grass (Pennisetum clandestinum). Other potential factors affecting
decreased seedling production may include the loss of native pollinators, lack of seed
dispersers/scarifers, and the presence of non-native seed and seedling predators.

Sizable areas of the Reserve areé dominated by alien grass, herb, and shrub
species. This typically reflects the most intense levels of disturbance in the past. The
near complete extirpation of native plants and their replacement by alien species in
these areas largely reflects the combined effects of grazing and wildfire. For example,
the thorny shrub Lantana camara forms extensive thickets that appear to suppress
native plant species. This is a result of intense herbivory in this seasonally arid habitat.
Continued pressure from ungulates favors quick-growing alien species, which are
generally less palatable than native plants and are often fire tolerant. Numerous other
non-native species considered pests have been observed in the Reserve. [f not
controlled, they will undoubtedly spread, and could potentially displace more of the
native vegetation that remains at Kanaio. Many of these weeds were purposely
introduced to the area as forage for cattle: others are escaped ornamental or crop

species.

The area directly to the north of the existing NAR proposed for Phase Il fencing is

native dominated dry and mesic shrubland with scattered native trees. The vegetation

of this area is dense shrubland comprised primarily of Styphelia, Dodonaea, and
Osteomeles. Trees such as Metrosideros, Nestegis, Pouteria, Dispyros, Alphitonia, and
Myoporum are scattered across the area, inhabiting sheltered sites such as the bottoms
of lava channels. Native shrubs such as Chamaesyce and Wikstroemia are locally
common: an understory of native sedges and ferns persist in undisturbed areas.

While some portions of the area proposed for fencing in Phase Il have been
disturbed by grazing and/or fire, the rough rocky nature of the underlying lava flow and
the dense brushy vegetation have so far acted as a natural barrier to the incursion of
cattle and other ungulates. As a result, the core of this area is essentially pristine, in

contrast to the surrounding pasture lands.

Traditional Hawaiian practices, such as harvest of forest products and cultivation
of dryland crops in areas with suitable soil, may have also contributed to deforestation
at Kanaio. More recently, bulldozing to improve pasture and create access roads
affected a small portion of the Reserve. '
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Fauna

As is typical of Hawai'i's lowlands, the fauna native to Kanaio has been largely
extirpated. This is a result of habitat destruction, as well as disease, hunting, and
competition from or predation by introduced species. There are a variety of animals that
presently inhabit the area; however, they are almost all non-native species. A checklist
of birds and mammals known from the area is included in Appendix C.

The Hawaiian owl (pueo), Pacific golden plover (kolea), and the Hawaiian goose
(nene) are infrequently seen around the NAR. Ground nesting seabirds such as the
dark-rumped petrel (‘ua‘u) inhabit the high mountain slopes of Haleakala. They may
traverse the airspace above the Reserve, but are unlikely to land here, or fly near the
tree canopy. ltis uniikely that other native birds inhabit the Reserve.

Based on the work of Storrs Olson and Helen James of the Smithsonian
Institution, it is now known that prior to arrival of the early Hawaiians, the islands
supported a diverse avifauna. Classification of subfossil bird bones discovered in lava
tube caves in nearby districts of East Maui provided evidence that leeward Haleakala
was inhabited by an impressive assemblage of native birds. Included in the list of now
extinct endemic birds discovered near the Kanaio NAR are two species of flightless ibis,
three species of flightless geese, an eagle, three species of extinct flightless rails, a
long-legged, bird-hunting owl, and a variety of small passerines, including nectar-
feeding, seed-feeding, and fruit-feeding species. This complete loss of the native
avifauna, many of which were likely important pollinators or seed dispersers, has
undoubtedly had significant impacts on the composition of the native plant communities.

Game birds such as ring-necked pheasants are present but uncommon,
presumably due to poor habitat. Brown francolins are common; Black francolins were
reportedly introduced to the area within the last 15 years for hunting. Barn owis are
frequently seen, and likely roost in lava caves throughout the Reserve. A variety of
other small alien birds inhabit the Reserve, the most common being Japanese white-
eye and common myna. Also present are rock dove, northern cardinal, nutmeg
manikin, Eurasian skylark, house finch, mockingbird and house sparrow.

It is unknown whether the Hawaiian bat (‘ope‘ape‘a) occurs within Kanaio NAR.
This poorly studied species has been observed near the Reserve at Ulupalakua and

Kaupo.

A variety of ungulate species have been introduced to Hawai'i since 1800, many
of which have gone feral and inhabit “wilderness” areas such as Kanaio. Feral pigs
usually associated with wet forest areas are present at low numbers throughout the
Reserve, especially in areas with better-developed soil. The damage they cause to
native vegetation is relatively limited due to their low population levels, but the soil
disturbance caused by their digging favors the establishment of non-native weeds. Pigs
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may also be transporting the seeds of fleshy-fruited species such as Passiflora and
Cucumis.

Feral goats are a ubiquitous part of the landscape of Haleakala's southern slope.
The huge herds recorded in the past undoubtediy had a severe impact on the forest.
While no longer occurring in such large numbers, sizeable herds still freely roam the
landscape. The animals tend to inhabit more remote areas where hunting pressure is
minimal. The Kanaio NAR does not appear to support a large resident herd, but groups
of up to a dozen animals are often seen, especially on the lava fields below the

highway.

Because there is no boundary fence around Kanaio NAR, domestic cattle from
nearby ranches enter the Reserve, especially during the winter when green forage is
available. Rough ‘a‘a lava is somewhat of a barrier to cattle; activity tends to be
concentrated in areas with older soils and on pahoehoe substrate. These areas have
generally been converted to non-native vegetation; some Wiliwili Forest remains here
and is being impacted. Cattle grazing and trampling take a heavy toll on native
vegetation, especially seedlings that come up with winter rains. Thus, construction of
the fence segment that will separate Kanaio from the Auwahi pastures is of high priority

for this project.

Axis deer were first introduced to Maui in 1960. Populations are reported to be
growing quickly in size and the range of the deer has increased to include most of Maui.
Small groups of deer are often observed in the pastures of Auwahi immediately
adjacent to the Reserve, and occasionally in the NAR as well. Deer will traverse rugged
‘a‘a flows, and it is likely that as populations grow, they will increasingly seek forage

within and above the Reserve. :

There is ample evidence that these ungulates are contributing to the decline of the
native forest at Kanaio. While systematic hunting (from ground or air) may reduce their
numbers, the best long-term solution to this problemis to permanently exclude them

from the Reserve with fences.

Besides ungulates, Kanaio NAR contains a variety of other alien mammals.
These include feral cats, dogs and mongoose, as well as several kinds of rodent. The
introduced black rat and the house mouse are present and seasonally abundant in the
Reserve. The Polynesian rat may also inhabit Kanaio. Hawaiian ecosystems evolved
without rodents, and rodent predation on seeds has been documented for numerous
native plant species. This may be one of the primary causes of the endangerment of
some rare taxa. Rats and mice are also documented to consume native Hawaiian

invertebrates (Hadfield et al. 1993; Sugihara 1997 Cole et al. 2000).

In addition to the vertebrate taxa, Kanaio contains a diverse and poorly studied
invertebrate fauna, including many unique native species that persist despite predation
by alien species and the alteration of suitable habitats.
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Hawai'i has no native species of ants, an important group of insect predators. As
a result, there is a general lack of adaptations in the native insects to cope with the
fierce predation of many introduced ant species. One of the worst of the ant predators,
the bigheaded ant (Pheidole megacephala), has caused great destruction of native
insect life in the Hawaiian Islands to about the 4,000 foot elevation. The native
invertebrates of Kanaio NAR have apparently been heavily impacted by predation by
this ant, which is common and widespread throughout the Reserve. Their predation on
native pollinator insects may be affecting seed production and the regeneration of native

plants.

Other introduced insects may be affecting forest health through seed destruction,
herbivory, or in the case of termites, by making them susceptible to wind breakage.
Numerous cbservations have been made of wind throw of otherwise healthy adult
Reynoldsia, Erythrina and Pleomele trees weakened by termite feeding at the base.

Despite the abundance of introduced ants, the Reserve still contains many native
invertebrate taxa, some uncommon, rare, or not occurring elsewhere. Native species of
insects include the yellow-faced bees, Hylaeus (Colietidae), which are pollinators in
many native coastal and high elevation plant communities. Other native Hymenoptera
include the endemic wasps Odynerus spp. (Vespidae) and Ectemnius spp. (Sphecidae).
Important collections of rare native spiders in the families Thomisidae and
Tetragnathidae have been made in neighboring Auwahi; these animals may also be

present at Kanaio.

The Kanaio NAR is important habitat for the rare Hawaiian Blackburn's sphinx
moth (Manduca blackburni: Sphingidae), the first Hawaiian insect listed as endangered
by the U.S. Fish and Wildlife Service. The larvae of this moth feed on plant foliage of
the tomato family (Solanaceae) and survive in the Kanaio area despite the presence of
the bigheaded ant. Their persistence is likely attributable to the large population of
Nothocestrum trees, on which the larvae of the moth feed.

Several deep lava tubes are known within the Kanaio NAR. While they remain
unsurveyed, it is possible that these caves contain habitats occupied by a native
invertebrate fauna, as has been described from other Hawaiian lava tubes in adjacent

areas and throughout the islands (Howarth 1987).

Signi'ﬁcant and Sensilive Habitats

The entire project area is considered to be sensitive habitat and was included in
the area designated as Federal critical habitat for nine threatened and endangered
plants on Maui and for the Blackburn’s Sphinx Moth. Appendix D contains a list of
species with designated critical habitat in the project area. The project area also hosts
several other native plants are rare enough to warrant monitoring and protective
management around the Reserve. Finally, the project area includes dryland forest and

shrubland, which is increasingly rare in Hawai'i,
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In addition, Phase Il falls within the newly formed Leeward Haleakala Watershed
Restoration Partnership area. The Leeward Haleakala Watershed Restoration
Partnership is a watershed partnership of landowners and supporting agencies working
towards the restoration of native ecosystems on Haleakala from Makawao to
Ulupalakua to Kaupo above the 3500 foot elevation.

Archaeological Resources

* Staff from the U.S. Fish and Wildlife Service’s (FWS) Region 1 cultural resources
division in Sherwood, Oregon, conducted literature and field research to obtain
information on the cultural history and known cultural resources in or near the initial
project area of the Phase | fencing. These efforts documented both previously recorded
and newly-identified cultural resources within a % mile radius of the initial project area.
The Cultural Resources Investigation is included in Appendix E, and a full report of the
field inventory and record search results was placed on file at the State Historic
Preservation Division. Because of the use of Federal funding, a section 106
consultation will be conducted for this project.

To ensure that all potential cultural and archaeological impacts were included,
the Draft Environmental Statement was also distributed to the following agencies and
organizations for review and comment: Office of Hawaiian Affairs, Depariment of
Hawaiian Home Lands, DLNR State Historic Preservation Division, Central Maui
Hawaiian Civic Club, Historic Hawaii Foundation, Kahu Charles Kauluwehi Maxwell, Na
Kupuna o Maui, Ulupalakua Ranch, Kahea — the Hawaiian Environmental Alliance,
llio‘ulaokalani Coalition, Ka Ohana o Kahikinui, Living Indigenous Forest Ecosystems,
Kahikinui Game and Land Ohana, and Kaupo Wildlife Club. In addition, two public
informational meetings were held on Maui, in May 2002 and October 2003, to gather
community input on the project. No new or additional information about archaeological
sites or cultural practices in Kanaio NAR was gathered during this process. However,
two comments were raised at the public meeting: 1) bulldozing on lava is an affront to
Pele and Native Hawaiians and 2) the project interferes with Native Hawaiian land
claims, specifically that of Mr. Edward ‘Uwekoolani over Parcel 17 located within the

existing NAR.

Cultural Setting
Available ethnographic data and previous archaeological investigations indicate

that the earliest settlement of the dry leeward areas of south Maui occurred after
settlement of the valleys and windward coasts and then was focused around the fertile
upland slopes with access to water and arable soils (Eble 1999). While not enough
data has been collected to develop a precise chronological sequence, Erkelens
suggests that initial settlement of southeast Maui occurred sometime between A.D.
1450 and 1800 (1995). These dates correspond to the late-Expansion (A.D. 1100-
1650) and Proto-Historic (A.D. 1650-1795) periods as proposed by Kirch (1985).
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For purposes of modeling settlement and land use patterns, researchers have
defined three geographic zones in south Maui: the uplands, the mid-elevations, and the

coast. Erkelens posits that:

“Upper elevation sites exploited the agricultural potential of the fog drip
precipitation region while the coastal settlements made use of the abundant
marine resources. The specific placement for mid-elevation habitation site
clusters is probably related to the availability of water, a centralized location
between large coastal and inland settlements, and a viable route connecting the
coast with the uplands. These mid-elevation locations were able to exploit the
resource potential of both productive zones due to their central location.”

(Erkelens 1995).

Archaeological site density is high in the 200-350 meter wide coastal zone. The
mid-elevations, which range from the edge of the coastal zone to 250-300 meters above
sea level (masl) [to approx. 820-980 fasl], exhibit low site density. Density increases
again in the dense upland zone, which falls between approximately 250 to 750 masl
[from approx. 820 to 2460 fasl] (Kirch 1997). With an elevation ranging from
approximately 1700 to 2800 fasl, the portion of the NAR above Pi‘ilani Highway where
the fence is proposed would fall generally into the upland zone.

Archaeological research in the uplands of Kanaio ahupua'a has been too limited
to contribute substantially to an understanding of the area’s settlement patterns.
Nearby, an extensive inventory of the adjacent moku of Kahikinui exhibited dense site
distribution in the upland zone, with few sites observed in the intermediate region and
virtually no archaeological remains above 2800 fasl (Kirch 1997). That study also noted
a correlation between upland archaeoclogical features and the substrate on which they
were located, with a higher density of structures located on pahoehoe lava substrates
where sparse soil development resulted in limited agricultural value (Kirch 1897). Such
a building strategy may have been practiced to keep clear for agricultural purposes
those areas where soil was more fertile (i.e. the older, weathered a'a substrates with
suitable soil deposition) (1997). On the NAR, the substrate is predominantly rough a‘a
lava with some overlying soil (Medeiros et al. 1993), but only on its eastern boundary
and the adjacent Ulupalakua Ranch has significant soil development occurred.
Because Kanaio has experienced different geological processes than the neighboring
Kahikinui moku and the available body of archaeological data is still relatively small, the
value in applying the settlement pattern established at Kahikinui as a model for site

distribution within the NAR is limited.

| ate nineteenth century maps suggest that the Kanaio Homesteads adjacent to
and within a portion of what is now the NAR were one focus of upland settlement during
the early post-Contact period (Erkelens 1985). The Great Mahele of 1848, during which
King Kamehameha Ill facilitated wholesale land redistribution, effectively abolished the
traditional system of land tenure, making way for the sale or lease of large tracts of land
to foreigners. In the District of Honua'ula, Kamehameha lil claimed and then
relinquished to the Hawaiian Government 22 ahupua'a, including Kanaio. Based on
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representations on current tax maps, the State of Hawai'i continues to own
approximately 8,370 acres in Kanaio, including Kanaio NAR.

It was during this time period that ranching was introduced to the slopes of
Haleakala by Euroamericans on a massive scale. The history of what has become the
Ulupalakua Ranch began in 1845 when Linton Torbert purchased 2000 acres. In 1856,
James Makee bought and expanded the property, which he calied Rose Ranch, and
built 40 miles of rock walls. By 1922, during the ownership of James Raymond, the
ranch had grown to include Kahikinui Ranch in neighboring district of Kahikinui. The
name Ulupalakua was first applied when the Baldwin family owned the ranch between
1922 and 1963. The current owners, the Erdman family bought the ranch in 1963, and

today it encompasses 58,000 acres.

The Ranch developed a grazing program incorporating both ranch-owned land
and lands leased from the State, including much of the area now encompassed by the
NAR. The degradation of the dryland forest native to Haleakala's south slope has been
linked to the effects of cattle ranching as well as the invasion of other non-native
animals, alien plants, and wildland fires (Medeiros et al.1993). To protect the remnants
of the native dryland forest, the 876 acre NAR was established in 1990 from two parcels
of State lands carved out of an existing lease to Ulupalakua Ranch. In 1994, after
nearly 150 years of grazing, the Ulupalakua Ranch returned the balance of its lease to
the State (B. Evanson, 2002). Since that time, feral ungulates have continued to inhabit
the area, causing a threat not only to the habitat but to cultural resources as well.

Summary of Cultural Resources — Previously Recorded Sites

The site and feature types represented reflect early agricultural, habitation and
religious activities as well as post-Contact ranching practices. While limited
archaeological research has been conducted in the vicinity of the NAR, there are a
number of known archaeological sites in or adjacent to the NAR boundaries. Winslow
Walker's inventory of major sites (primarily heiau) in the 1920s included two heiau. The
first, Kohala Heiau (#189), appears to be within the NAR boundaries and was
characterized as a rough platform of basalt blocks on a high ridge overlooking the sea.
The second, Kauhuka Heiau (#188), is described as a small platform of rough basait
blocks on top of a rocky knoll, and based on available maps, this heiau appears to be
situated mauka of what is now the northwestern boundary of the NAR.

The NAR was included in disseration fieldwork conducted by Bordner in the mid-
1990s. While his survey methods focused as much on vegetation patterns and
evidence of recent activity as on archaeological sites, he noted three cultural resources
which appear to be located within or immediately adjacent to the NAR. He also
observed that the upper section of the NAR showed evidence of having been cleared
during the last 100 years, in likelihood flattening archaeological sites that might have
been present (Bordner 2002). The sites Bordner identified were characterized as a
stacked a’a enclosure and C-shaped enclosure (#243) (outside the east boundary of the
NAR on the Ulupalakua Ranch), a small habitation-style enclosure with a view
reminiscent of those associated with heiau (#244) (also on Ulupalakua Ranch land), and
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a C-shaped enclosure on a knoll with ilf'ili paving (#245) within the NAR boundaries
(Bordner 1995).

Remnants of land development associated with the early 1990s homestead claim
of the ‘Uweko‘olani family occur in Parcel 17, in the southeast corner of the NAR above
Piilani Highway. At that time, Edward ‘Uweko‘olani established a semi-permanent
residence and cleared land for 4-wheel drive roads, fences, and an outhouse (Medeiros
et al. 1993). After researching land title histories, the State concluded that Mr.
‘Uwekoolani’s claim was not valid, and he was removed from the property. Part of the
stone wall system parallel to and radiating from the Pl'ilani Highway dates to this period.
Mr. ‘Uweko‘olani has identified a walled rectangular enclosure documented during the
2002 survey as a ko’a, but he does not know for what it was used (Maxwell 2002).

Two historic linear features in the vicinity of the NAR are still in use in varying
forms today. Pi‘itani Highway (Highway 31), which forms the southern boundary of the
proposed fence line, follows generally the same route as the upland route of an original
Hawaiian trail and subsequent nineteenth century road, referred to on Alexander's 1894
map as the “Hana Road" (Erkelens 1995). The highway was paved in 1972 and again
in 1899. On the northern boundary of the NAR runs a dirt road which was built as a trail
to access and service the Waikamoi pipeline in the early 1900s. Both trails were
extensively modified over time, evolving into the modern linear features utilized today.
The pipeline itself, located on the north side of the road outside the NAR, continues to

be propped up by wooden crutches and rockpiles.

As a result of an ethnographic study conducted in relation to a proposed large-
scale geothermal power project, Matsuocka et al. (1996) determined that “the scenic
view corridor Kanaio -~ Luala‘ilua Hills” is a significant scenic and cultural district with
reference to National Register Criteria a, b, ¢-3, d, and-e, and consequently should be
protected. The report does not include a map delineating the boundaries for such a
district, but it can be inferred that the NAR, midway between Kanaio and Luala'ilua Hills,
would be contained in the district. There is no evidence that the proposed district has
been subsequently nominated to the National Register of Historic Places.

The Department of Land and Naturai Resources (DLNR) State Historic
Preservation Division has recognized Ulupalakua Ranch as a significant cultural
landscape (Matsuoka et al. 1996). While the Ranch does not appear on the State’s
official Register of Historical Places or on the National Register of Historic Places, its
thousands of acres of uninterrupted pasture are identified by DLNR as representing the
role of ranching in the development of Hawaiian economy (DLNR web page, accessed

9/02, http://www.state.hi.us/dinr/hpd/hpcal24.him ).

Summary of Cultural Resources — Newly identified sites

The recent archaeological reconnaissance in anticipation of the fencing project
resulted in the identification of ten stacked rock features recorded at four locations,
three stacked rock wall systems probably associated with historic and modern ranching
practices, and an isolated basalt hammerstone. Stacked rack feature types included:
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rectangular enclosures, C-shapes, rock piles, possible garden clearings, poorly defined
curved alignments, and C-shaped windbreak walls. One site incorporates stacked walls
into a natural depression. [n addition, a segment of a cobble-paved trail cuts down a
hillside and disappears ata drainage — perhaps a remnant of a road dating to 1882-
1894 which appears to bisect the NAR from west to east on a map prepared by
Erkelens (1995). This feature is outside the west boundary of the NAR.

While it is likely that some of the features recorded in the current survey were
initially noted during Bordner's survey, his documentation of the features’ characteristics
and locations is not detailed enough to make positive correlations. Site forms with
temporary numbers are included with the survey report on file at the State Historic
Preservation Division. No subsurface archaeological testing has been conducted at

these sites to determine age or function.

Several collapsed lava tubes occur both inside and outside the western boundary
of the NAR, most of which were so small in dimension as to render interior investigation
unfeasible. While no evidence of cultural modification has been observed, this does not
preclude the possibility that the lava tubes were used in the past, however, since efforts
were often made to conceal burials within the natural rubble deposits associated with

lava flows.

V. General Description of the Action Including Environmental and
Socioeconomic Characteristics

Short-Term Environmental Impacts

The most obvious short-term impacts from this project will be those associated
with the actual construction of the fence line and of four-wheel drive access roads along
the east/western segments of the proposed fence. Periodic noise from helicopter
flights, power tools, and other activity associated with fence building will be unavoidable
during the construction period. These activities will take place only during daylight
hours. Because of the remoteness of the project area and the distance from
residences, noise is not anticipated to.constitute a significant impact.

Local air quality may be temporarily impacted by the use of bulldozers, small -
power equipment, and hand tools, primarily from wind blown dust from the disturbance
of the ground along the fence corridor. Due to the remoteness of the project area, the
distance from residences, the nature of the terrain (a'a flows), and the limited corridor to
be disturbed, air quality is not anticipated to be negatively impacted to any significant
degree. Over the long-term, it is anticipated that air quality may be improved as

increased vegetative cover within the protective fencing reduces wind erosion.

Because Highway 31 has minimal shoulders and sight lines are poor,
construction of the lower fence segment may occasionally require that short sections of

one traffic lane be closed for worker safety.
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As the project will take place in a sparsely populated area, with minimal vehicle
traffic, these effects are not expected to be significant.

Long-Term Environmental Impacts

The primary long-term impacts from this project are those associated with
disturbance of vegetation along the actual fence line. Plants will be pruned or removed
along the entire path, and the width of this corridor could range from 6-10 feet [hand
clearing] to 16-20 feet [bulldozing]. While much of this vegetation is expected to
eventually grow back, maintenance of the fence and access roads will require that the
corridors be kept partially clear, resulting in a permanent alteration of some acreage.
Under the Phase | preferred alternative, with 5.1 miles of perimeter fence and assuming
that a 10 foot average path width is kept clear, approximately 6.2 acres of land would be
affected. As the fence proposed as the Phase | preferred alternative will protect
approximately 863 acres, this represents a “loss” of less than 1 percent of the total area

involved.

A secondary, and hard to predict, long-term impact will occur as the resuit of
vegetation (both native and non-native) recovery after the removal of grazing animals
from within the fence. In some parts of the Reserve, exclusion of ungulates may resulit
in an increase in biomass of alien grasses. The increased fuel loading may create the
potential for wildfire posing a significant threat to native vegetation and the native
animals that these plants support. Ungulate grazing may be suppressing certain non-
native woody plants, such as Bocconia and Schinus. There is potential for these and
other weeds to rapidly spread and increase in cover once animals are removed.
However, if ungulates are excluded from the NAR, many native species should also
increase in number. Common native woody species such as Dodonaea, Osteomeles
and Erythrina will likely recover quickly after the removal of ungulates. Native ferns,
grasses and sedges, such as Mariscus hillebrandii, are likely recover rapidly as well.
Other native taxa, including Chamaesyce, Diospyros, Reynoldsia, Myoporum,
Rauvolfia, Myrsine and Nothocestrum, are expected to respond positively to ungulate
removal, but less noticeably due to their slower growth rates.

Disturbance of the ground surface along the fence line, and transport of material
and equipment from off-site will create increased potential for colonization by introduced
species. In order to prevent the establishment of noxious weeds, it will be important to
ensure that items brought to the site are clean. Follow-up monitoring and weed control

in the disturbed areas will also be important.

Bulldozing to create 4WD access roads across lava flows may impact drainage
patterns and increase the likelihood of erosion or runoff. However, because these
activities will occur over land that is primarily a‘a lava flows, it is anticipated to generate
very minimal dust and erosion during and after work. Due to the nature of the terrain
and the distance of the project from the ocean, the bulldozing is not anticipated to have
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an impact on drainage in the area or on adjacent properties and is not anticipated to
result in any runoff to the ocean.

In addition to providing access for long-term maintenance of the fence line, the
4WD access roads may also serve as fire breaks and as access routes for firefighters,
contributing to long-term protection from fire for the existing NAR as well as for the
residential structures in the Kanaio Homesteads area.

Native wildlife (dark-rumped petrels and Hawaiian bats) may be impacted to
some degree by the installation of this fence. There have been instances elsewhere of
these animals being injured after flying into fences. Neither species is known for certain
to inhabit the immediate area around Kanaio. However, petrels that overfly this area
are thought to be traveling at heights greater than 8 feet. Bats often fly closer to the
ground, and may have a greater chance of contacting the fence wire. However, their
echolocation ability may allow them to detect the fence. Further, as barbed wire is not
being used for the fencing, birds and bats are unlikely to be snagged if they brush

against the fencing.

Economic Impacts

This project is not expected to have any major negative economic impacts.
Positive impacts will result from the release of project funds into the Maui economy,
through the purchase of goods and services from local vendors (fence material and
bulldozer hire), as well as short-term employment for fence crew workers,

Funds for construction of the Phase | fencing are being provided by the U.S. Fish
and Wildlife Service through their endangered species recovery program, and alsc from
the State of Hawai'i, through the Natural Area Reserves System operating budget.
Additional funds and employment may be generated for Phase If fencing construction
and for restoration activities, such as tree planting and weed control, funded after the

fence is completed.

Indirect economic impacts may result from a change in public perception of the
area from “wasteland” to that of unique and valuable natural resource. Because the
NAR is easily accessed from the highway, it has great potential for use as an outdoor
classroom and will likely see increased use by Maui's growing eco-tour industry.

Societal impacts

The visual character, and public perception, of the Kanaio NAR is likely to
change as a result of this project. A fence visible from the highway may detract from
the “wilderness” character of Kanaio. At the same time, regrowth of vegetation will
gradually convert the barren, windswept lava flows to something that appears less
desolate. This will be in marked contrast to the surrounding lands where cattle and

goats continue to denude the landscape.
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to inhabit the immediate area around Kanaio. However, petrels that overfly this area
are thought to be traveling at heights greater than 8 feet. Bats often fly closer to the
ground, and may have a greater chance of contacting the fence wire. However, their
echolocation ability may allow them to detect the fence. Further, as barbed wire is not
being used for the fencing, birds and bats are unlikely to be snagged if they brush
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through the purchase of goods and services from local vendors (fence material and
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Indirect economic impacts may result from a change in public perception of the
area from “wasteland” to that of unique and valuable natural resource. Because the
NAR is easily accessed from the highway, it has great potential for use as an outdoor
classroom and will likely see increased use by Maui's growing eco-tour industry.

Societal Impacts

The visual character, and public perception, of the Kanaio NAR is likely to
change as a result of this project. A fence visible from the highway may detract from
the “wilderness” character of Kanaio. At the same time, regrowth of vegetation will
gradually convert the barren, windswept lava flows to something that appears less
desolate. This will be in marked contrast to the surrounding lands where cattle and

goats continue to denude the landscape.
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Public use of the fenced area may be affected as well. While the fence is not
intended to block pedestrian access in any way, convenient entry to the Reserve will be
restricted to those locations where gates or climb-overs are installed. Construction of
new roads could also encourage increased use of motorized vehicles in the area.
Gates could be subject to vandalism and could easily be bypassed by motorcycles.
New roads on State land could lead to increased trespassing on Ulupalakua Ranch
property, as well as increased risk of fires or other damage to resources in the NAR.

Present NAR regulations prohibit the collection of plant, animal or mineral
material (except by special permit). Also, taking of certain plant and animal species is
further restricted by State and Federal endangered species laws. Construction of a
fence will have no effect on existing regulations, and hence should not substantially
affect Native Hawaiian gathering rights. However, as the intent of the fence is to protect
and restore native natural resources, the long-term impact on gathering rights may be
positive. As the forest recovers, it may eventually become possible to allow limited
collecting of certain species for traditional practices.

While hunting (for birds or game mammals) is not presently permitted within the
NAR, there is undoubtedly some leve! of poaching taking place. Exclusion of ungulates
from the NAR will put an end to this and will have a negative impact on those individuals
that do hunt illegally in the area. This project will have minimal effect on game animal
populations on the south slope of Haleakala, as the area to be fenced is a tiny fraction
of the available habitat for goats and deer. Hunters with permission to use private
property and/or Hawaiian Homelands in the vicinity will be unaffected.

Overall, social impacts of this project are expected to be positive. The protection

and restoration of a unique remnant of Hawai‘i's natural heritage will create new

opportunities for nature appreciation, education, and research. A similar (though
smaller scale) project on-going at Auwahi has generated overwhelming volunteer
response and provided an opportunity to educate many Maui residents about the

importance of protecting Hawai'i's native species.

Cultural Impacts

New fence and related access road construction may have an adverse effect on
the appearance of the lava flows. In traditional Hawaiian culture, lava flows such as
those exposed at Kanaio are considered the kinolau, or physical embodiment, of the
goddess Pele. Extensive modification of the flows may be considered by some to be an
affront to Pele and is another reason that the preferred alternative for both the Phase |
and Phase |l fencing involves locating the fence to minimize bulldozing of lava flows.

As presently designed, the fence project is not anticipated to pose long-term
impacts to significant cultural sites. It will have no effect on cultural resources eligible or
potentially eligible to the National Register of Historic Places. Though there are
locations where linear stacked rock wall features run perpendicular to and consequently
intersect the new fence line, the post holes will not be situated in the vicinity of existing
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cultural features and the wire strands comprising the exclusion fence will cause no
impact.

The planned fencing could be viewed by some as interfering with Native
Hawaiian land claims, specifically those of Mr. Edward ‘Uwekoolani. In the early 1890s,
Mr. Edward ‘Uwekoolani occupied and built improvements on “Parcel 17," located within
the existing NAR, under a claim that it was family land that had belonged to his uncle.
After researching land title histories, the State concluded that Mr. ‘Uwekoolani's claim
was not valid, and he was removed from the property. Mr. ‘Uwekoolani has not taken
any further legal action to pursue his land claim since his removal! from the property in
1992, and protective fencing of this area is not anticipated to affect the validity of any

future appeals he may make.

Over the fong term, the project may actually help to preserve archaeological
resources in the area, by preventing soil disturbance and trampling of sites by hooved

animals.

VL. Mitigation Measures

While this project is not expected to significantly harm the environment, the
following items have been identified as possible areas of concern. Planned actions to
mitigate possible negative effects are described 'below.

Native vegetation

As noted above, construction of the fence line will require removal and/or pruning
of a certain amount of plant material. In order to minimize damage, the following
guidelines will be followed for both Phase | and Phase Il. First, multiple surveys of the
fence corridor will be made to ensure that no rare or endangered species will be injured.
Second, wherever possible, the fence will be aligned so that it passes through barren or
sparsely vegetated areas, and through disturbed/weedy areas instead of intact native
forest. Third, common species of native plants will be removed only when necessary,
and no native plants greater than 6 inches in diameter will be removed. Rare species
near the fence line will be marked with distinctive flagging so that fence crews do not
accidentally damage them. It is expected that the natural recovery of plants within the
fence, as well as planned outplanting, will more than compensate for any damage to

common species incurred during fence construction.

Non-native vegetation

The non-native shrub Nicotiana glauca (tree tobacco) is present in the NAR and
serves as habitat for the endangered native moth, Manduca blackburni. To minimize
disturbance to the moth, the fence will be aligned so that it avoids this plant where
possible. Where avoidance of tree tobacco is not possible, visual surveys will be
conducted of the foliage for the presence of eggs or larvae. Where possible, the eggs
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and/or larvae will be removed from the vegetation and moved to a host plant away from
the cleared area.

The disturbance to the ground surface and vegetation invoived with building a
fence creates ideal conditions for establishment of weedy plants. The following
practices are planned during both Phase | and Phase | to minimize the possibility of
establishment. First, all heavy equipment, fence material, boots, etc. will be inspected
for seeds, eggs, larvae, etc. prior to delivery and/or entry into the project area and
cleaned as necessary to prevent introduction of weed seeds to the area. Second,
regular maintenance of the fence line will include surveys to identify and eradicate
incipient pests, and vegetation management practices such as herbicide spraying
and/or weeding will be used to select for increase of desirable native species over non-
native plants. Planned forest restoration activities within the fenced area are expected
to involve a significant non-native plant control component, which should offset some of
the anticipated increase in weed cover once grazing animals are removed.

Archaeological features

As noted above, the length of the planned Phase I fencing has been surveyed by
professional archaeologists and the cultural features have been digitally mapped and
photographed so that project coordinators can ensure that ground disturbing activities
avoid them. The proposed fence route is not anticipated to impact significant
archaeological sites located within or adjacent to the proposed fence boundaries.
Before construction, DOFAW will consult with USGS, BRD and with the Hawaii
Speleological Society to determine the probability of caves in the areas planned for
bulldozing. Once construction begins, potentially sensitive features, including collapsed
lava tubes, near the line will be temporarily marked in a similar fashion to rare plants,
and fence crews will be advised to avoid these areas. Any time that a bulldozer is
operated on the site, it will be accompanied by a scout specifically assigned to prevent
damage to sensitive natural and cultural resources. Should evidence of any
archaeological or culiturally significant sites be encountered during construction,
vegetation clearing and fence construction.would immediately cease and the State
Division of Historic Preservation, the Maui Island Burial Council, and other appropriate
agencies will be consulted immediately. If necessary, the alignment will be adjusted to
reduce or eliminate impact to any features located during construction. For construction
of the Phase |l fencing, these mitigation measures will be taken. In addition, DOFAW
will work closely with the State Division of Historic Preservation and archaeological and
cultural experts in finalizing the fence line for Phase 1| to ensure that the route avoids

any historically significant features.
View plane and aesthetic considerations

A fence, and the new access roads that might be required for it, might be
considered to be unsightly, or offensive in that they may alter the wilderness character
of the Kanaio area. While it may not be possible to completely avoid these impacts,
DOFAW will attempt to lessen these impacts by placing the segment of fence along the
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highway farther upslope from the road, and possibly by painting this section of fence a
dark color to make it less visible.

Public Access

There are presently no developed trails, signage or other amenities to encourage
public use of the NAR. This has minimized human impacts to the area, and has
restricted most “casual use" to the immediate vicinity of the roadside, such as tourists
pulling over to take pictures of the coastline. A fence could further discourage public
use of the NAR. Viewed strictly from the standpoint of resource protection, this may be
a benefit. However, appropriate public uses of the area, such as hiking, nature study,
etc., may continue as long as the resources protected in the Reserve are not harmed.

Gates, stiles or other means that allow people to easily cross the fence can be
installed at strategic locations, such as near some of the existing vehicle pullouts along
the highway. Because this will concentrate impacts from human traffic, DOFAW wiill
select these locations carefully, considering the surrounding vegetation, archaeological
features, and whether there was an existing pathway into the NAR at that location, to

. ensure that traditional access is maintained while the natural resources are protected.

Gates or climb-overs spaced approximately ¥ mile apart should be sufficient for
public access and management purposes. Because the majority of public access will
be from the highway, three or four gates located at areas where vehicles can be parked
safely off the road should be adequate for most users of the Reserve.

While installing gates creates the possibility that they may be deliberately or
accidentally left open, allowing animals to enter the fenced area, a ladder or climb-over
type of structure will be more difficult to use on the planned eight-foot fence and could
potentially be hazardous for less agile people. Due to the sparseness and low stature
of the forest canopy, animals that get into the fenced area will be fairly easy to spot from
the air. For these reasons, it is most likely that DOFAW will install gates rather than
ladders (trusting the public to be responsible about keeping them closed) and make
periodic over-flights of the enclosure to ensure that animals have not been let in.

Wildfire

The increase in plant cover (both native and non-native species) that is expected
to take place after removal of grazing animals will increase the threat that wildfire poses
to this dry environment. As grasses and shrubs fill in the presently barren lava flows,
the potential intensity and rate of spread of fire can be expected to increase. Wildfires
are a real threat, having extirpated the dry forests from large areas of the island of
Hawai'i and made protecting plants from grazing animals almost a moot point. The
worst threat is from dense non-native grasses, and some of these problematic species
(Melinis minutifiora in particular) are present in Kanaio.
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The following steps will be taken to reduce probability of a major wildfire. First,
the use of weed control efforts will be implemented during construction to prevent the
introduction of the two worst culprits behind Big Island fires, fountain grass (Pennisetum
setaceum) and beard grass (Schyzachrium condensatumy.

Second, pre-suppression and pre-planning actions will be implemented to
prevent potentiai fires from becoming severe. Natural and artificial fuel breaks can be
developed to protect the NAR from fires that may start on adjacent lands, as well as to
compartmentalize the area within the fence. The potential exists to improve the existing
Ranch waterlines and develop new reservoirs or helicopter dip tanks in the area.

Third, setting the lower fence back from the highway approximately fifty feet will
maintain a fuel break between the fenced enclosure and the most likely source of
ignition, the highway. Goats are likely to continue to graze in this strip and will keep

fuels from accumulating.

Finally, over the very long term, fire danger may gradually decrease as the native
vegetation recovers. The increased shade that will result as the forest canopy recovers
will retain moisture and suppress flammable grasses. Fires in leaf litter and duff on the
forest floor spread more slowly, and burn at lower intensities than in grass, making them

easier to extinguish.

Native wildlife

There have been instances of native sea birds and bats being injured after
contacting wire fences. As these animals could be present in the project vicinity, there
is a possibility that they may occasionally hit the fence. While there is no way to
completely prevent this, the planned fencing is designed to reduce the impact to the bird
or bat should they fly into the fence. Recognizing that many injuries to bats and birds
are a result of snags on barbed wire, only barbless mesh wire will be used for the
fencing, reducing the likelihood of animals being hooked on the fence.

. After instailation, maintenance of the fence line will include monitoring for the
presence of injured animals. If a large number of strikes do take place, one mitigation
measure would be to add a band of opaque material to the upper 1 foot or 2 feet of the
fence, making it more visible to flying animals. If this is not successful, and large
numbers of birds or bats continue to be injured by the fencing, it may be possible to
lower the height of the fence from 8 feet to 6 feet. The taller fence is preferred and is
necessary to completely exclude deer, but an increased level of aerial survey and
hunting may be sufficient to remove animals that jump the 6 foot high wire should this
be necessary to protect other native wildlife.

Vandaiism

Construction of a new road and gates on the State land on the western side
could be subject to vandalism and trespassing onto neighboring Ulupalakua Ranch and
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state properties. To mitigate the impact of trespassing, DOFAW will evaluate whether
the new road should be placed inside the planned fencing. Placement of the road
inside the fencing would essentially prevent unauthorized use of the road to access
peighboring land. However, because the existing road and gate controlled by
Ulupalakua Ranch on the eastern side does not have significant vandalism problems,
this mitigation measure may be unnecessary. Appropriate signage, posted at any
gates, may be sufficient to deter vandalism and trespassing.

grosion and runoff

The planned bulldozing of 4WD access roads to facilitate fence construction and
maintenance may contribute to erosion or runoff. To minimize the possibility of this
gccurrence, the Division of Forestry and Wildlife's Best Management Practices for
Maintaining Water Quality in Hawaii (1996) will be incorporated during construction. (A
copy of these Best Management Practices is included in Appendix F). Specific Best
Management Practices to be incorporated include: locating roads to fit topography and
minimize alterations to the natural features; provision of dips and water bars to minimize
road bed erosion; avoidance of diverting water from natural drainage ways; keeping
road grades at less than 10%, except where terrain unavoidably requires a short, steep

rade; and other measures as needed. The nature of the terrain, combined with these
practices, should mitigate any potential erosion or runoff caused by construction.

Vil. Alternatives Considered

Phasel
Preferred altemative

The preferred alternative for Phase | fencing involves enclosing the portion of the
Reserve above Highway 31, roughly following the actual boundaries of the existing NAR
on the north, going outside the NAR boundaries to the east on private land owned by
Ulupalakua Ranch, following Highway 31 to the south, and going outside the NAR'
poundaries to the west on State-owned unencumbered land, for a total of approximately
850 enclosed acres. Because the pipeline road does not exactly follow the mauka NAR
boundary, approximately 14 acres of the NAR above this road would be left outside the
fence. Approximately 90 acres of State unencumbered land would be included within
the fence line on the western side, and approximately 190 acres of private land would
be included within the fence line on the eastern side.

The preferred alternative is located entirely within the Agricultural District and
does not extend below Highway 31.

Fencing the upper part of the NAR mauka of the highway will focus management
on the more biologically significant portion of the Reserve, which holds the better quality
forest remnants. Restoration efforts directed at the upper portion of the Reserve may
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be more successful due to the slightly wetter climate and availability of water from the
pipeline at the top of the NAR.

The lava flow substrate characterizing most of the area along the boundary of the
NAR is rugged. These flows extend laterally only a short distance outside the actual
Reserve boundaries. Road building, fence installation, and future maintenance will be
easier and safer on the older substrate outside the NAR boundaries than on the lava
flows. Placement of the fence outside the actual NAR boundary will also protect
sizeable "extra” tracts of native vegetation, without much increase in cost.

The western fence segment wouid be built along a new road to be constructed
on the unencumbered State land adjacent to the NAR, avoiding the lava flow on this
side. The lava flows on the west edge of the NAR are predominantly smooth pahoehoe.
As a result, animals have grazed this area fairly intensively, and the diversity of native
vegetation within this 90 acre tract is fairly low, characterized mostly by scrubby
Dodonaea and Osteomeles bushes. However, the pahoehoe in this area is likely to
contain caves, and placement of this area within the planned fencing may prevent
damage to cave resources by eliminating goat traffic in the cave entrances and prevent
inadvertent ddmage during fence construction. Beyond the lava, the substrate changes
to well-developed soil that has been in pasture for decades. Here, there are fewer
native plants, caves are unlikely, and archaeological features are largely visible on the
ground surface and can be avoided.

The eastern fence segment would follow a new road built at the edge of the lava
flow. The proposed route would enclose some private land owned by Ulupalakua
Ranch. The Auwahi portion of the lava flow, extending onto private land, has a
significant amount of high quality native vegetation remaining on the rugged ‘a'a. Some
rare plants have been located here; others are likely to be found with more survey work.
While this area has been subject to a fair amount of grazing, there is excellent potential
for recovery once animals are removed. In addition, including this area within the
fencing creates an opportunity to preserve a little more of this rapidly vanishing
Hawaiian dry forest through partnership with the adjoining landowner, Ulupalakua |
Ranch. Ulupalakua Ranch recognizes the value of the native resources on their land
and is a willing participant in this project. Aligning the eastern fence so that Ranch
lands are included will create a strong public-private partnership and will efficiently use
resources to protect an area with biological importance similar to that inside the NAR.

The following alternatives were considered for Phase |, but were rejected for the

reasons discussed further below:
1) Fencing the upper Reserve along the actual NAR boundary (approximately 580

acres);
2) Fencing the upper Reserve along the proposed alignment of the preferred

alternative, but' omitting Parcel 17 (approximately 750 acres);
3) Fencing the entire Reserve along the actual NAR boundary (approximately 876

acres);
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4) Multiple smaller enclosures throughout the Reserve that protect the areas of
highest biological value (total 100 to 200 acres); and
5) No-build alternative.

Fencing the upper Reserve along the actual NAR boundary

This alternative is not preferred because the NAR boundary lies on relatively
recent lava flows that will increase the difficuity, danger, and expense of fence

construction.

The lava flow substrate characterizing most of the area along the boundary of the
NAR is rugged. Building fences on unmodified lava flows (as opposed to roads) is
difficult and expensive because it requires that materials be transported to the site, and
the fence wire unrolled, by helicopter. Power equipment such as rock drills and post-
pounders must be hand carried along the fence line, rather than transported in a truck.
More effort and expense are necessary to make fences conform to the irregular
topography, and to prevent animals from exploiting gaps between the fence wire and

the ground.

Building roads on recent lava flows, especially pahoghoe flows, can also be
dangerous due to the presence of hidden caves that might collapse under the weight of
a bulldozer. Bulldozing also increases the potential for damage to archaeological
features, either on the surface or in lava tubes. Because the rugged, rocky nature of the
Kanaio lava flows has kept the intensity of animal grazing lower than in the surrounding
areas with deeper soil, in many places, intact native vegetation persists right to the edge
of the lava, and then abruptly changes to non-native pasture grasses. Bulldozing on the
flow will likely damage native plants, no matter how careful the equipment operator is.

Fencing the upper Reserve along the proposed alignment of the preferred altemative,
but omitting Parcel 17

This alternative would avoid objections to the protective fencing that are based
on the contention that Parcel 17 was improperly “taken” from a Native Hawaiian, Mr.
Edward ‘Uwekoolani. Inthe early 1990s, Mr. Edward ‘Uwekooclani occupied and built
improvements on “Parcel 17," approximately 85 acres located in the southeast corner of
the existing NAR, under a claim that it was family land that had belonged to his uncle.
After researching land title histories, the State concluded that Mr. ‘Uwekoolani's claim

was not valid, and he was removed from the property.

This alternative is not preferred because the primary purpose of the planned
fencing project is for the protection of native ecosystems contained within Kanaio NAR,
and Parcel 17 has significant biological value, containing one of the four endangered
Bonamia menziesii plants known in the NAR as well as significant populations of
Capparis, Reynoldsia, Nothocestrum, and Nesoluma, plant species considered for
listing as endangered. The endangered plant Spermolepis hawaiiensis has been
observed in other areas of the NAR and could possibly be located within Parcel 17 as
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well. Nothocestrum trees found within Parcel 17 also constitute essential habitat for the
endangered Blackburn’s Sphinx Moth. in addition, in contrast to the rest of the NAR,
Parcel 17 has well-developed soils, which when combined with the proximity to the
highway and the gentle terrain, makes this area ideal for outplanting and restoration

efforts.

Further, this alternative is not preferred because DOFAW needs to be able to
administer and manage Kanaio NAR in the best interests of the entire NAR. Changing
the fence alignment to exclude Parcei 17 would greatly increase the cost and
complexity of the project, requiring an additional mile of fencing to be built over rough
lava, rather than along the highway. This portion would cross through an area with a
high density of archaeological sites, making use of a bulldozer inappropriate and further
increasing the difficulty of the project. Additional archaeological and botartical surveys
would be required, as this alignment was not covered during the original
reconnaissance surveys.

Finally, Mr. ‘Uwekoolani has not taken further legal action to pursue his land
claim since his removal from the property in 1992, Unless and until a valid claim to
Parcel 17 is made, treating Parcel 17 differently from the rest of the NAR by excluding it
from the protective fencing and allowing further degradation of the biological resources

of this area is not justified.
Fencing the entire Reserve along the actual NAR boundary

While this alternative would protect the entire NAR from ungulate browsing and
grazing, clearly delineate the entire boundary of the NAR, and potentially positively
affect more rare species, it is not the preferred alternative at this time for the following

reasons.

Constructing a fence around the entire NAR boundary would enclose
approximately 876 acres. Because Highway 31 bisects the NAR, fencing the entire
NAR would require the installation of deer-guards where the fence intersects the
roadway to ensure free movement of cars while preserving the integrity of the fence.
installing and maintaining “"deer-guards” at the highway crossings will be costly and will
inconvenience motorists. Although “cattle-guards” may be effective in controlling cows,
pigs and goats, they may not work for more agile ungulates such as deer. An
alternative to deer or cattle - guards would be to run fences along both sides of the
highway, as well as around the NAR perimeter. This “twin unit’ requiring an eight-foot
fence along both sides of the highway, might be considered an eyesore, especially as
fencing of the makai portion of the NAR could interfere with views of the ocean. The
total amount of fence required would be approximately 8 miles.

Further, unless new roads are built around the entire NAR perimeter, a fence

around the lower part of the Reserve will be built entirely on rough lava flows, which
would delay completion of the project significantly and increase the cost and difficulty.
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Because there are no existing 4WD roads along the lower Reserve, five OF more miles
of new road would be required to make a perimeter road around the entire Reserve.

Finally, a significant portion of the NAR below the highway is naturally barren
lava flow or dominated by alien weeds and cannot be expected to show short-term
“recovery” without intensive management. Excluding animals from this area may have
little noticeable result. Initial restoration efforts (tree planting, weed confroi) are
expected to take place at higher elevations, so building a fence around the entire NAR
without conducting active management on the lower portion could create & negative
perception of the project if improvements are not noticeable.

Multiple smaller enclosures throughout the Reserve that protect the areas of highest
bioclogical value

This alternative would target one or more discrete areas entirely within the NAR
boundaries, such as a large stand of native dry forest trees present nea’ the center of
the Reserve and the upper/eastern corner of the Reserve, which contain$ many rare
plants and appears never to have been burned. Some of the Auwahi tract lands might
be included as well. While fencing small areas would focus recovery and restoration
efforts on the most intact and biolagically significant areas of the Reserve and reduce
the amount of fencing visible from the highway, this alternative is not preferred because
it would not protect the regional ecosystem from feral ungulates nor would it allow for
large-scale outplanting or restoration efforts. Further, by allowing degradation of the
rest of the Reserve, it could reduce the long-term viability of many specieS in the )
Reserve. Finally, access to these areas would be difficult, making the fences expensive

to build and maintain.

No Build alternative

The no-build alternative maintains the status quo of no fence construction on any
part of the Kanaio NAR. Under this Alternative, hunting (by DOFAW staff) would be the
only method used to reduce animal populations within the NAR. Other actions such as
weed control might still take place. This alternative would not protect th® ecosystem
from feral ungulates nor would it allow for large-scale outplanting or restoration efforts.
Further, by allowing continued degradation of the Reserve by feral ungulates, it could
reduce the long-term viability of many species in the Reserve. The no-puild alternative
is not preferred as it does not provide any significant long-term protection to the unique

natural resources of the NAR.

Phase Il
Preferred alternative

The preferred alternative for the Phase |l fencing is to enclose the proposed
expansion area, roughly following the boundary of the proposed addition- This
alternative would connect to the Phase | fencing, so that no new fencingd WOU]@ be
required along the south portion. Gates would be constructed where the fencing
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crosses the existing pipeline road. On the north, the fencing would roughly follow an
existing four-wheel drive road. To the east and the west, the fencing of Phase | would
be extended north to connect with the northern section.

Multiple smaller exclosures

While fencing smal! areas could focus recovery and restoration efforts on smaller
areas of biological significance within the proposed expansion area, it would not provide
long-term protection for the native shrubland community which extends over most of the
proposed expansion area. Fencing fragmented portions of this community would fail to
fully protect this native dryland community, which possesses significant biological value
through its size and intactness. Finally, access to these areas would be difficult, making
exclosure fences expensive to build and maintain.

No-build alternative

The no-build alternative maintains the status quo and involves no fence
construction. Under this Alternative, once the area is set aside as an expansion to the
existing NAR, hunting (by DOFAW staff) would be the only method used to manage
animal populations. Hunting alone is not sufficient to protect the ecosystem from feral
ungulates nor would it allow for large-scale restoration efforts. The no-build alternative
is not preferred because it does not ensure the long-term protection of the unique
natural resources, including the native shrubland community.

VIIIl. Anticipated Determination

It is expected that this project will not have a significant negative impact to the
surrounding environment, and a Finding of no Significant Impact (FONSI) is anticipated.

IX. Findings and Reasons Supporting the Anticipated Determination

This determination is based on the evaluation of the project in relation to the
following criteria identified in the Hawai'i Administrative Rules § 11-200-12:

1) Involves an irrevocable commitment to loss or destruction of any natural or
cultural resource. '

The intent of this project is to benefit natural resources (primarily native plants)
protected in and around the Kanaio NAR. Some common native plants may be
damaged during fence construction, but not to any significant degree. Regeneration of
native plants after removal of grazing animals is expected to more than offset damage
incurred during construction. Disturbance of the ground surface will be limited to areas
where archaeological features are not present. The project may indirectly benefit the
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preservation of sites in the area, as trampling and soil disturbance by feral animals will
be stopped.

2) Curtails the range of beneficial uses of the environment.

Appropriate public access to and use of the area will not be affected. The site
will remain open space, managed as a Natural Area Reserve. Gates will be constructed
along the fence line to ensure continued public access into the Reserve. The only use
of the area that will be curtailed will be hunting of feral mammals, which is not legally

permitted at present.

3) Conflicts with the state’s long term environmental policies or goals and guidelines
as expressed in Chapter 344, Hawai'i Revised Statute

This project follows the mandate of the state Natural Area Reserve Law, HRS

195, which mandates that Reserves "...preserve in perpetuity specific land and water
areas which support communities, as unmodified as possible, of the natural flora and
fauna..." and is consistent with the State’s long-term environmental policies, goals and

guidelines.

4) Substantially affects the economic or social welfare of the community or state.

This project is not expected to have substantial impact on the economy, as there
is no present economic use of the site, and funds for implementation are coming from
normal government operational budgets. Social impacts are expected to be positive, as
the community will benefit from the protection and restoration of this unique example of
Maui's rapidly vanishing natural heritage, in the form of improved opportunities for
nature appreciation, education, and research.

5) Substantially affects public health.

~ The project site is in a remote, rural area. Implementation is not expected to
create any offsite effects that might affect public health, other than short-term
generation of smail amounts of windblown dust, noise generated by small power tools,

and occasional use of bulldozers and helicopters.

6) Involves substantial secondary impacts, such as population changes or effects
on public facilities.

The only facility impacted will be Highway 31; public use may be affected in the
form of occasional lane closures while fence construction takes place along the
highway. No change of population will result from this project.

7) Involves a substantial degradation of environmental quality.
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The intent of the project is to improve environmental quality by restoring a natural
forest system. Off-site benefits may include reduced soil erosion and watershed
enhancement, and improvement of air quality, nearshore water quality, and the health of

reef ecosystems.

8} Is individually limited, but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions.

The preferred alternative is a stand-alone project that will affect only this one site.
There are several other forest protection projects on-going or planned for the south
Maui area, including some projects on adjacent private land. The recent formation of
the Leeward Haleakala Watershed Restoration Partnership may lead to the
development of a regional conservation plan that addresses all of these sites and allows
for leveraging of resources. While the proposed fencing is planned independently of
other conservation projects, the cumulative effect of potential projects is beneficial.

9) Substantially affects a rare, threatened or endangered species or its habitat.

The purpose of the project is to protect a native Hawaiian dry forest, a threatened
natural community, and the plant and animal species found therein. At least 12 rare
plant species are known from the area surrounding Kanaio NAR; all will benefit from
increased protection, as will numerous other species that could potentially be
reintroduced to the area. The proposed action would also create a secure site for future
restoration efforts. Finally, the project area falls within the designated federal critical
habitat for threatened and endangered plants and for the Blackburn’s sphinx moth.
Protection of this dry forest ecosystem is in accordance with the recovery plans for the

species.
10)  Detrimentally affects air or water quality or ambient noise levels.

Some noise will be generated during fence construction, primarily from small
power equipment and hand tools, with occasional operation of bulldozers and
helicopters. This activity will take place only during-daylight hours, and far from any
residential area. Local air quality may be slightly affected by windblown dust when soil
is disturbed along the fence corridor. In the longer term, regional air and water quality
may be improved when increased vegetative cover reduces soil erosion.

11}  Affects or is likely to suffer damage by being located in an environmentally

sensitive area such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters.

The project area is not near any of the above features. The substrate is of
moderate sloping, stable volcanic rock, in an area with low rainfall and no perennial
streams. Fence alignments were chosen to avoid crossing gulches that carry water

during winter storms.
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12)  Substantially affects scenic vistas or view planes identified in county or state
plans or studies.

The view pilane in the Kanaio-Luala'ilua area meets requirements for inclusion in
the National Register, although there is no evidence that it has ever been nominated.
The most visible portion of the project will be the section of fence installed along the
mauka side of Highway 31. Construction of the fencing as proposed will not obstruct
views of the ocean. Because the fencing will be set back from the road approximately
50 feet, it is not expected to interfere with views of the mountain. The primary land use
in the surrounding area is cattle ranching; fences line much of the highway already, and
although this fence will be slightly taller, it will not appear substantially different than the
surrounding landscape. Finally, if needed to minimize the visual impact, DOFAW may
paint this section of fence a dark color to blend better with the background.

13) Requires substantial energy consumption.

Energy will be consumed during fence construction by handheld power

-equipment, 4WD vehicles, and occasional operation of bulldozers and helicopters. After

completion of the project, there will be minimal demand for energy use.

X. List of Permits Required

Construction of fencing and accessory roads within Kanaio NAR and on adjacent
State unencumbered land will require approval of the Board of Land and Natural
Resources, including a right of entry for instaliation of fencing on the unencumbered
land. Formal expansion of the existing NAR will require approval by the Board of Land
and Natural Resources and an Executive Order by the Governor. Construction of 4WD
access roads through the use of a bulldozer will require a Grubbing/Grading permit from

the County of Maui Depariment of Public Works.

Xl. EA Preparation Information

This Environmental Assessment was prepared by:

State of Hawai'i
Department of Land and Natural Resources

Division of Forestry and Wildlife
1151 Punchbow! Street, Suite 224

Honolulu, Hawai'i 96813
Telephone (808) 587-0051, Facsimile (808) 587-0064
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Appendix A

Map of the Project Area
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Appendix C

Checklist of birds (both fossil and extant) and mammals; Kanaio NAR

(Reprinted from Medeiros, A.C., L.L. Loope and C.G. Chimera. 1993. Kanaio Natural Area Reserve
Biological Inventory and Management Recommendations, Appendix 2}.

Taxonomy and distributional information follows Pratt et al. (1 987) and Olsen and James (1991)

QIATIOTT SY ATIALAVD INTINNDO( |

CLASS AVES - BIRDS

FAMILY PLATALEIDAE - [bises
Apteribis brevis - Hawaiian flightless ibis
Extinct species known on

Apteribis sp. (Maui) - Hawaiian flightless ibis
Olson and James (1991:26-28) Extinct species

‘FAMILY ANATIDAE - Swans, Geese, and Ducks

Branta hylobadistes
Olson and James (199 1:4547). Extinct species

Branta sandvicensis — Nene
Endangered species. Olson and James (1991:4245)

Ptaiochen pau

* Olson and James (1991:3942). Extinct species

Thambetochen chauliodous
Olson and James {1991:37-38). Extinct species

EAMILY ACCIPITRIDAE - Kites, Eagles, and Hawks

Haliaeetus sp. — Hawaiian eagle
Olson and James (1991:62-64). Extinct species

FAMILY PHASIANIDAE - Gallinaceous birds

Alectoris chukar - Chukar
[Afien: uncommon in the reserve}

Francolinus francolinus — Black Francolin
[Alien]

Francolinus pondicerianus - Gray Francolin
[Alien] -

Phasianus colchicus - Ring-necked Pheasant
[Alien]

FAMILY RALLIDAE - Rails, Gallinules, and Coots

Porzana keplerorum - Moho
Olson and James (199 1:55-56). Extinct species

Porzana severnsi - Moho
Olson and James (1991:60-62). Extinct species

ly from East Maui. Olson and James (1991:23-26)
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Porzana sp. “medium Maui rail” - Moho
Olson and James (1891:57-59). Extinct species

FAMILY COLUMBIDAE - Pigeons and Doves
Columba livia - Rock Dove
[Alien]

FAMILY TYTONIDAE - BARN OWLS
Tyto alba - Common Barn Owl
[Alien]

FAMILY STRIGIDAE - TYPICAL OWLS
Asio flammeus - PUEQO, Short-eared Owl
Species of Concern

Gralllstrix erdmani
Olson and James (1991:8041). Extinct species

FAMILY ALAUDIDAE - LARKS
Alauda arvensis - Eurasian skylark
[Alien]

FAMILY EMBERIZIDAE - EMBERIZINE FINCHES AND THEIR RELATIVES

Cardinalis cardinalis - Northern Cardinal
[Alien]

FAMILY ESTRILDIDAE - WAXBILLS, MANNIKINS, AND PARROTFINCHES

Lonchura punctulata - Nutmeg Mannikin, Spotted Munia

[Alien]

FAMILY FRINGILLIDAE - GROSBEAKS, FINCHES, SPARROWS, AND BUNTINGS

Carpodacus mexicanus - House Finch
[Alien]

Paroreomyza montana — Maui Creeper
Historical

Himatione sanguine — Apapane
Historical

Telespiza ypsilon

Olsen and James (1991: No. 46) Extinct species.

Telespiza sp.

Olsen and James {1991: No. 46) Extinct species.

Telespiza sp.

Olsen and James (1991: No. 46) Extinct species,

Chloridops wahi

Olsen and James (1991: No. 46) Extinct species.

Chleridops sp.

Qlsen and James (1991: No. 46) Extinct species.
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Incertae Sedis — Unassigned Maui Finch
Oisen and James {1991: No. 46) Extinct species.

Rhodacanthis aff. palmeri
Rothschild, 1892 Extinct species
Rhodacanthis aff. flaviceps
Rothschild, 1892 Extinct species

Xestospiza fastigialis
Oisen and James (1991: No. 46) Extinct species.

Vangulifer mirandus
Olsen and James (1991: No. 46) Extinct species.

Vangulifer neophasis
Olsen and James (1991: No. 46) Extinct species.

Aidemedia lutetiae
Olsen and James (1991; No. 46} Extinct species.

FAMILY MIMIDAE - MOCKINGBIRDS AND THRASHERS
Mimus potyglottus - Mockingbird '
[Alien]

FAMILY PASSERIDAE - OLD WORLD SPARROWS
Passer domesticus — House Sparrow
[Alien]

FAMILY STURNIDAE - STARLINGS AND MYNAS
Acridotheres tristis — Common Myna
[Alien]

FAMILY ZOSTEROPIDAE - WHITE-EYES
Zosterops japonicus — Japanese White-eye
[Alien])

CLASS MAMMALIA — MAMMALS
FAMILY VESPERTILIONIDAE - COMMON BATS
Lasiurus cinereus ssp. semotus — Hoary Bat, ‘ope‘ape’a

Endangered species

FAMILY MURIDAE - OLD WORLD RATS AND MICE
Rattus rattus rattus - Black Rat, Roof Rat
[Alien]

Ratus exulans hawailensis — Polynesian Rat, ‘iofe
[Polynesian introduction}

Mus domesticus — European House Mouse
[Alien]

FAMILY CANIDAE - WOLVES, JACKALS AND ALLIES
Canis familiaris familiaris — Domestic Dog, ‘lio
[Alien]

FAMILY VIVERRIDAE - CIVETS AND ALLIES

C-3
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Herpestes auropunctatus auropunctatus - Mongoose
[Alien]

FAMILY FELIDAE - CATS
Fells catus — House Cat
[Alien]

FAMILY SUIDAE - OLD WORLD SWINE
Sus scrofa scrofa - Pig, Pua’a

FAMILY CERVIDAE - ANTLERED RUMINANTS
Axis axis — Axis Deer
[Alien]

FAMILY BOVIDAE - HOLLOW-HORNED RUMINANTS
Bos taurus — Domestic Cattle
[Alien]

Capra hircus hircus — Feral Goat
[Alien]

C-4
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Appendix D

Species with Designated Critical Habitat in the Project Area

Scientific Name

Invertebrates
Manduca blackburni

Plants

Alectryon macrococcus
Bonamia menziesii
Cenchrus agrimoniodes
Colubrina oppositifolia
Flueggea necwawraea
Melicope adscendens
Melicope knudsenii
Melicope mucronulata
Spermolepis hawaiiensis

D-1

Common Name

Blackburn's Sphinx Moth

Mahoe

None known
Kamanomano
Kauila
Mehamehame
Alani

Alani

Alani

None known



Appendix E

Cultural Resources Investigation Report

E-1



QIATIOT SV ATANLIVD INTWNDOq

S, Fish & Wildlife Service -~ -

Kanaio Natural Area
Reserve Ungulate
Exclusion Fence Project

Cultural Resources Investigation

Prepared by:
Virginia Parks
U.S. Fish and Wildlife Service

i 1

FEPATTL

X "..J??- ’.;.‘-‘ﬂ\.,{)

3 .-."uﬁ';-"ﬁ’é:-’;i'fl, = ™
]

N Iy
L,

a B e
g e

)

&,
el
LY

30 T o
£

™
L

y : . "’-i.t\‘i%




J% T SOUD BN VNS I SSUN B SO

! } :
. i .

P

[

Kanaio Natural Area Reserve
Ungulate Exclusion Fence Project |

Cultural Resources Investigation

Prepared by:
Virginia Parks

February 2003

Cultural Resources Team
U.8. Fish and Wildlife Service
20555 SW Gerda Liane
Sherwood Oregon 97140
T 503/625-4377 F: 503/625-4887

E-3



i}

i_I

lI

i
ek

{

[ .t

(.

Contents

Introduction ... 1
PUrpose ... 1
Undertaking and Area of Potential Effects ............................ . 1

Background ...... ............. LT 3
Bnvironmental Setting .................ccoo. 3
CulburalSetting ............oooviiiiiiiiiinii 3
Previous Research withinthe APE ... 6
Research in the Vielnity ..o 8

Research Methods ..., e 10
Background Research ....................... BT s 10
Field Survey ......... OO [T 10

Sufvey Results ............. .. Ceeenen TR B 12
South Boundary ... 12
West Boundary Alternative I.................coooeeiioo 12
West Boundary Alternative 2...................oooeo o 13
NorthBoundary.........., .................................... ....... 13
Bast Boundary ... .18

Summary of Cultural Resourees ..................................... 15
Previously Récorded_ SHes ..o 15
Newly-Tdentified Sites ...............coooiiviiinnii 15

Recommenda,‘i:ions ........................................................... 16
References B U 17
Appendices

Appendix A: Site Forms (separately bound to profect sensitive location information)



—————

—

Figures
Figure 1:
Figure 2:

Figure 3:
Figure 4:
Figure 5:
Fi‘gure.6:
Figure T:

Figure 7:

Figure 8:

" Figure 9:

Figure 10:

Project 10Cation ....veeeeeetresroriossetttaeratttiittieeinannaion 1

Area of potential effects (APE) for the Kanaio NAR is the proposed fence
line route around the perimeter of the NAR with the exception of the east
side where the proposed fence extends onto a portion of Ulupalakua

Ranch. On the west side an altérnative line is proposed on State Land .... 2

Detail of Map of the Hawaiian Islands showing land divisions for Maui in

1837, prior to the Mahele of 1848. Library of Congress ................. 4
Painting of Ulupalakua Ranch, artist and date unknown. Maui Historical
Society negative #979 ..... ettt e et 5
Map identifying previously recorded archaeological sites in the vicinity of
the APE, extrapolated from Bordner (1995: 198,194, 195). .............. 7
Survey transects of the APE recorded with GPS ...................0. 11

The south portion of the' APE runs parallel to the Pi'ilani Highway.
Especially on the west end, distrubance from heavy equipment was a
prominent feature of the landscape. View looking east. USFWS ........ 12

The south portion of the APE runs parallel to the Pi’ilani Highway.
Especially on the west end, distrubance from heavy equipment was a

~ prominent feature of the landscape- View looking east. USFWS ........ 12

View looking west to graded trail outside NAR and APE. USFWS...... 12

The Waikamoi Pipeline runs parallel to road that forms the north boundary
ofthe APE ............. A 13
The south portion of the APE runs parallel to the Pi’ilani Highway.

Especially on the west end, distrubance from heavy equipment was 2
prominent feature of the landscape. View looking east. USFWS ..... e 14



QIATIOTY SV ATINLAVD INAWANDO(Q |

|

INTRODUCTION

Purpose
The U.S. Fish and Wildlife Service has conducted archaeoclogical investigation along-the route of 2

- proposed ungulate exclusion fence at the Kanaio Natural Area Reserve (KNAR), Makawao District,
Kanaio Ahupua'a, Maui (moku of Honua'ula) (Figure 1). The purpose of the investigation was to
identify previously recorded archaeological sites through historical background research and to locate
and document potential cultural resources through pedestrian survey transeets in the Area of
Potential Effects (APE) in compliance with 36CFR800 Section 106 of the National Historie

Preservation Act (NHPA).

Project Location

1]

Figure 1. Project location.

—

-—illndertak_ing and Area of Potential Effects
_The 876 acre KNAR is a state-owned parcel set aside for the conservation of a remnant native dryland

; | forest. Due to the increasing damage caused by ungulates such as axis deer, goats, and pigs, the State,

' ~in partnership with the U.S. Fish and Wildlife Service and adjacent landowner Ulupalakua Ranch, is

. ~proposing to construct a 6 to 8 foot tall fence around the five-mile perimeter of the NAR north of the

__Pi’ilani Highway (Highway 81), TMK (2) 2-1-003:054 (Figure 2). On both the north and the south

" “boundaries, the APE ‘runs roughly parallel to existing roads, which will provide access for installation

" —and future maintenance. In those locations where not prevented by the topography on east and west

_sides, bulldozing is proposed to clear equipment staging areas and an aceess corridor which will cause

“surface disturbance to a swath approximately 10-20' wide. Galvanized steel fence posts (8-10' tall) will
be placed at 10 to 15"intervals and set at a depth of 2' into the ground with a 2" diameter. The

-proposed eastern fence line occurs on private land owned by Ulupalakua Ranch (TMK (2) 1-9-001:006).
Because the east NAR boundary also forms the distriet and ahupua’a boundary, this portion of

* Ulupalakua Ranch lies in Auwahi ahupua’a. On the west side, an alternative fence line occurs on State
Land (TMK (2) 2-1-003:050). Much of the substrate along the fence route is exposed lava rock and will
require the use of a motorized hammer-drill for excavation of post holes. When complete, the fence will

_axclude ungulates from 595 acres of the NAR and 100 acres of the neighboring Ulupalakua Ranch.

USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
E-6
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Figure 2. Area of potential effects (APE) for the Kanaio NAR is the proposed fence line route around
the perimeter of the NAR with the exception of the east side where the proposed fence extends onto
a portion of Ulupalakua Ranch. On the west side an alternative line is proposed on State Land.

,;ij, e
of NAR (i
_A;Q-'__.-:".
RS A

7000 FEET
]

1 WLOMETER

2 USFWS - Kanalo Natural Area Reserve Ungulate Exclusion Fence February 2003
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BACKGROUND

Environmental Setting
The project is on the dry leeward slope of Haleakala, Maul’s eastern voleano. Located three miles

inland at an elevation ranging from 1800 to 2780 feet, the APE experiences a mean annual rainfall of 30
inches which falls primarily from October to March. In geological terms, the landscape on this portion
of Maui is relatively young, comprised primarily of a'a and some pahoehoe lava flows from the voleano’s
last major eruptive period known as the Hana Volcanic Series (Bordner 1995: 19). Lava tubes dotting
the landscape are a byproduct of the flows. Soil development is variable, with isolated pockets of soil
accumulating in broad expanses of barren rock outerops. The eastern portion of the APE, where the
NAR and Ulupalakua Ranch share a boundary, exhibits slightly more soil development and
consequently a greater diversity of plant species. ‘

A remnant dryland forest ecosystem, the NAR can be characterized by four basic land types consisting
of: 1) groves of native trees, 2) native shrubland, 3) largely barren lava, 4) and alien grass, herb, and
shrublands (HDLNR 2002: 13). It is within the native groves that the greatest diversity and biological
value can be found. Decades of grazing and trampling by ungulates have degraded or destroyed the
native habitat in many places. Invasion of alien plant, animal, and insect species, and the loss of native
pollinators and seed dispersers have also contributed to the decline of the native dryland forest.

Cultural Setting ‘ : .
The project area is located in the Moku or District of Makawao (previously Honua'ula) in the Ahupua’a

of Kanaio. The district names for Maui have been consolidated and redefined numerous times (Figure
8). Available ethnographic data and previous archaeological investigations indicate that the earliest

. settlement of the dry leeward areas of south Maui occurred after settlement of the valleys and

windward coasts and then was focused around the fertile upland slopes with aceess to water and arable
soils (Eble 1999:21). While not enough data has been collected to develop 2 precise chronological
sequence, Erkelens suggests that initial settlement of southeast Maui oceurred sometime between
AD. 1450 and 1800 (1995:106). These dates correspond to the late-Expansion (A.D. 1100-1650) and
Proto-Historic (A.D. 1650-1795) periods as proposed by Kirch (1985:298-308).

For purposes of modeling settlement and land use pattérns, researchers have defined three
geographic zones in south Maui: the uplands, the mid-elevations, and the coast. Erkelens posits that:

“Upper elevation sites exploited the agricultural potential of the fog drip precipitation region
while the coastal settlements made use of the abundant marine resources. The specific
placement for mid-elevation habitation site clusters is probably related to the availability of
‘water, a centralized location between large coastal and inland settlements, and a viable route
conmecting the coast with the uplands. These mid-elevation locations were able to exploit the
resource potential of both productive zones due to their central location.” (Erkelens 1995:108).

Archaeological site density is high in the 200-850 meter wide coastal zone. The mid—elevations, which

- range from the edge of the coastal zone to 950-300 meters ahove sea level (masl) {to approx. 820-930

fasl], exhibit low site density. Density increases again in the dense upland zone, which falls between |
approximately 250 to750 masl [from approx. 820 to 2460 fasl] (Kirch 1997:43). With an elevation ranging

from approximately 1700 to 2800 fasl, the portion of the NAR above Pi'ilani Highway where the fence is
proposed would fall generally into the upland zone.

USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
E-8
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- ﬁ."f Archaeological research in the uplands

i of Kanaio ehupua'a has been too
- limited to contribute substantially to
*# an understanding of the area’s

s J%; ’%ﬁﬁ settlement patterns. Nearby, an
A zs /) extensive inventory of the adjacent
n i W?ﬁ;ﬁ%{é‘@ moku of Kahikinui exhibited dense
e Y@”‘ﬁﬂ% site distribution in the upland zone,

iﬁ;éﬁf,ﬁm with few sites observed in the

i ;gg intermediate region and virtually no

y «3 archaeological remains above 2800 fasl
. ;}}g (Kirch 1997:18, 40). That study also
#:7ie% noted a correlation between upland

£

i ‘:E‘;"Eﬁi% archaeological features and the
Ayt substrate on which they were located,
: vk with a higher density of structures

# f B, Uy located on pahoehoe lava substrates

Figure 3. Det;':li'l'ﬂf Map of the H‘a\&'aiian‘ Islands sﬁowing land divisions ~ where sparse soil development

LIV -l R P T A [l A
e - A el .-t_,,‘p_‘i_b LA,

 for Mauiin 1837, prior to the Mahele of 1848. Library of Congress. resulted in limited agricultural value

. (Xireh 1997:18). Such a building
strategy, Kirch suggests, may have been practiced to keep clear for agricultural purposes those areas
where soil was more fertile (i.e. the older, weathered a’a substrates with suitable soil deposition)
(1997:18). On the NAR, the substrate is predominantly rough a’a lava with some overlying soil
(Medeiros et al. 1993:8), but only on its eastern boundary and the adjacent Ulupalakua Ranch has
significant soil development occurred. Because Kanaio.has experienced different geological processes
than the neighboring Kahikinui 7oku and the available body of archaeological data is still relatively
small, the value in applying the settlement pattern established at Kahikinui as a model for site

distribution within the NAR is limited.

Late nineteenth century maps suggest that the Kanaio Homesteads adjacent to and within a portion of -
what is now the NAR were one focus of upland settlemént during the early post-Contact period
(Erkelens 1995:18). In 1846, the newly established Land Commission determined that the western
concept of land ownership be superimposed on the ancient system of land division whereby the land
was commonly divided into three portions, one for the king, another for the chiefs and landlords, and
the third for the common people. Land Commission Awards were made to those individuals who came
forward to claim a particular piece of land. The Great Mahele of 1848, during which King Kamehameha
III facilitated the wholesale land redistribution, effectively abolished the traditional system of land
tenure, making way for the sale or lease of large tracts of land to foreigners.

In the District of Honua’ula, Kamehameha III elaimed and then relinquished to the Hawaiian
Government 22 ahupua’s, including Kanaio,. Within the ahupua’a of Xanaio, 5 kuleana lots totalling
approximately 80 acres were awarded to native tenants as Land Commission Awards. Another 1400
acres were sold to 28 private parties with the issuance of Land Grants between 1853 and 1871. Based
on representations on current tax maps, the State of Hawaii continues to own approximately 8370

acres in Kanaio, including the KNAR.
It was during this time period that ranching was introduced to the slopes of Haleakala by
Euroamericans on a massive scale. The history of what has become the Ulupalakua Ranch (Figure 4)

4 USFWS - Kanaio Natural Area Reserve Unguiate Exclusion Fence February 2003
E-9
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Figure 4, Painting of Ulupalakua Ranch, artist and date unknown. Maui Historical Society negative #3979,
began in 1845 when Linton Torbert purchased 2000 acres. Exhibits in the Tedeschi Winery’s “history
room” at Ranch headquarters provide a timeline of ranch ownership and a history of how the ranch has
changed over the years. In 1856, James Makee bought and expanded the property, which he called
Rose Ranch, and built forty miles of rock walls. By 1922, during the ownership of James Raymond
(purchased in 1900 from James Isaac (1886-1900)), the ranch had grown to include Kahikinui Ranch.
The name Ulupalakua was first applied when the Baldwin family owned the ranch between 1922 and
1963. The current owners, the Erdman family, bought the ranch in 1963, and today it encompasses

58,000 acres. : .

The Ranch developed a grazing program incorporating both ranch-owned land and lands leased from
the State, including much of the area now encompassed by the NAR. The degradation of the dryland
forest native to Haleakala’s south slope has been linked to the effects of cattle ranching as well as the
invasion of other hon-native animals, alien plants, and wildland fires (Medeiros et al.1993:5). To protect
the remnants of the native dryland forest, the 876 acre NAR was established in 1990 from two parcels
of State lands carved out of an existing lease to Ulupalakua Ranch, In 1994, after nearly 150 years of
grazing, the Ulupalakua Ranch returned the balance of its lease to the State (B. Evanson, 2/13/02,
pers. communication). Since that time, feral ungulates have continued to inhabit the area, causing a
threat not only to the habitat but to cultural resources as well.

Additional information about the cultural environment is included in a cultural assessment prepared
separately for this project by Charles Maxwell (2002).

USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
E-10



Previous Research within the APE

1981 - Winslow Walker, Archaeology of Maui ‘

Winslow Walker’s inventory of Maui’s major archaeological sites in the late 1920s was among the first
organized field efforts to locate and document the area’s cultural resources. His island-wide survey was
based on information compiled by Thomas G. Thrum in 1909, and later added to by John Stokes in
1916. Though his results were never published, the manuseript provides some useful background
information for archaeological investigations on Maui. According to his notes:

"Regions beyond the reach of the auto roads were covered on horseback or afoot, and in this
manner all of the open country was seen in detail. All of the earlier mentioned sites were
visited and many new ones found, so it is felt that the survey is now as complete as is
possible. Very likely some small sites have been destroyed and their existence forgotien with
the modern occupation of so much land by the sugar-cane and pineapple plantations.” ‘

(Walker 1931:2)

Erkelens points out, however, that most of Walker’s sites are near roads or trails, suggesting he did
not venture too far afield (Erkelens 1995:21). Based on available resources, it appears that one of
Walker’s heiau sites — the Kohala Heiau (#189) - is located within the NAR boundaries about 3/4 mile
north ofthe Pi'ilani Highway. He described the site as a rough platform of basalt blocks, 53 by 34 feet,
on a high ridge overlooking the sea (summarized in Sterling 1998:217). It was tentatively relocated
during a 1972 statewide inventory of Walker’s heiau sites (Bordner 1995: 202). Another Walker heiau
gite, the Kauhuka Heiau (#188), is documented to be situated close to the northwestern boundary of
the APE at an elevation of 2700 feet and is described as a small platform of rough basalt blocks on top

of a rocky knoll (Walker 1931: 258).

- 1960s - Elspeth P. Sterling, Sites of Mawi

In the mid-1960s, Elspeth Sterling compiled a compendium of archaeological and ethnographic data on
Maui which was ultimately published as “The Sites of Maui” in 1998. This resource includes '
information from historie accounts (including newspaper articles, early publications, and museum
archives), interviews, and her own observations in the field. Particularly important for her
documentation of the Kanaio ahupua’a was her work with Sam Po, who was the oldest living
kama'aing of Kanaio in 1966 (Sterling 1998: ix). Sterling’s documentation includes Walker’s references
for sites 188 and 189, but there is no indication that Sterling conducted field visits in the vicinity of the

NAR.

1995 - Richard Bordner, Contested I'mages of Place in a Multicullural Context

Bordner's doctoral dissertation synthesized data from a variety of disciplines to explore the issues
surrounding the cultural landscapes of the Kanaio.and Auwahi ahupua’a. He conducted a survey of
both ahupua’a, including the NAR. While his methods focused as much on vegetation patterns and
evidence of recent activity as on archaeological sites, he noted three cultural resources which appear to
be located within or immediately adjacent to the NAR. He also observed that the upper section of the
NAR showed evidence of having been cleared during the last 100 years, in likelihood flattening
archaeological sites that might have been present (R. Bordner, pers. communication 7/25/02).

6 USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Féncil February 2003
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Figure 5. Map identifying previously recorded archaeological sites in the vicinity of the APE extrapalated from Bordner

{1995: 193, 194, 195).
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The sites Bordner identified were characterized as a stacked a’a enclosure and C-shaped enclosure
(#243) (outside the east boundary of the NAR on the Ulupalakua Ranch), 2 small habitation-style
enclosure with a view reminiscent of those associated with heiaus (#244) (also on Ulupalakua Ranch
land), and a C-shaped enclosure on a knoll with 13'l; paving (#245) within the NAR boundaries
(Bordner 1995:222). Figure 5 illustrates the locations of these sites as extrapolated from Bordner’s
maps and notes. It also includes a cluster of sites that oceur around the Kanaio Church in the Kanaio
Homesteads area west of the NAR and the Winslow Walker heizau sites,

1996 - Matsuoka et. al., Native Howaiian Ethnographic Study for the Hawai’ Geothermal Project
Prepared by the Cultural Advocacy Network for Developing Options (CANDO) under subcontract to
Oak Ridge National Laboratory, this study collected background scientifie data and ethnographic
information from informants in both South Maui and Puna, Hawai'i, It was intended as part of a larger

-+ environmental impact statement (EIS) for the proposed Hawai’i Geothermal Project, which plan was

ultimately terminated in 1994,

Matsuoka et al. determined “the scenic view corridor Kanaio - Luala’ilua Hills” to be a significant
seenie and cultural distriet with reference to N ational Register Criteria a, b, ¢-3, d, and e, and
consequently should be protected (1996:104) . The report does not include a map delineating the
boundaries for such 2 distriet, but it can be inferred that the NAR, midway between Kanaio and
Luala'ilua Hills, would be contained in the district. There is no evidence that the proposed district has
been subsequently nominated to the National Register of Historie Places.

* In addition, the report recommends that “several individual heiau at Makena, Kanahena,;Keone'o'io,

Kanaio, and Kaloi [be protected] for their religious, historical, and architectural significance (Criteria a,
b, ¢-1, c-4, c-e)” (1996:104). No specifies are included to identify which Kanaio heiau is/are the subject of
this recommendation. '

Matsuoka et al. also referenced the Ulupalakua Ranch, which the Department of Land and Natural
Resources (DLNR) State Historie Preservation Division has recognized as a significant cultural
landscape (1996:98).While the Ranch does not appear on the State’s official Register of Historieal
Places or on the National Register of Historic Places, its thousands of acres of uninterrupted pasture
are identified by DLNR as representing the role of ranching in the development of Hawai'ian economy
(DLNR web page, accessed 9/02, http:/www.state.hi.us/dinr/hpd/hpealdd.htm).

Research in the Vicinity - _ .

The sparse record of archaeological research within the NAR is supplemented by a slightly more
developed body of research in the surrounding areas of South Maui. While not directly associated with
the NAR or the current APE, these resources inform a broader understanding of the region’s’

. chronology and settlement patterns. The studies include: -

1995 - C. Erkelens, Survey for Hawai’i Geothermal Project
Erkelens’ survey corridor followed the proposed route of a geothermal powerline across the extent, of
South Maui from Huakini Bay on the east to Ahihi Bay on the west, generally paralleling or retreating

| downslope from the Pi'ilani Highway. Sturvey of the entire ahupua’a of Auwahi and Kanaio (as well as

Kaloi, Kaunauhane, Kalihi, and Kulapa) were included in the original research design. However,
according to the report: -

| ‘ 8 USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
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“The Temaining portion of the corridor from Luala’ilua to within 2 km of Ahihi Bay ts leased

 from the State of Hawai’i by Ulupalakue Ranch. Permission to enter this area was denied
and the landouner threatened arrest of any survey team members who inadvertently
trespassed upon these landholdings. ... (Erkelens 1995:85)”

As a result, that portion of the proposed pipeline running through the NAR was not surveyed. In its
place, additional investigation, including excavation, was conduéted at selected sites in the survey
corridor. Erkelens does include on his map of the project corridor the routes of roads dating to 1882-
1894 (Erkelens 1995: 3), one of which appears to bisect the NAR from west to east.

1997 - P. Kirch et al, Survey and Excavation in Kehikinui. -

A collaborative effort of the University of California at Berkeley, Northern Illinois University, and the
State of Hawai'i Historie Preservation Division, this project summarized the preliminary results of
fieldwork in the Kahikinui District by the organizations. While it is separated from Kanaio by several
miles and some differences in geological development, the amount of data collected provides a
framework through which to analyze the largely unexplored cultural landscape of the NAR.

1997 - F. Eble and P. Cleghorn, Survey of Hawai'i National Guard Kanaio Training Area.

The subject of this report was the Kanaio Training Area, a 5948-acre parcel of State Land leased to
Ulupalakua Ranch and used under permit by the Hawaii Islands Army Reserve National Guard
(HIARNG) for training. The NE corner of the project area shares a boundary with the portion of the-
NAR which eXtends below the Piilani Highway. The project, conducted via helicopter and pedestrian
survey, idenfified or relocated 42 sites and 650 isolated features. The majority of sites discussed in the
report were within the coastal region where pedestrian survey was conducted.

» USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
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RESEARCH METHODS

Background Research

Background research was condueted using resources from the Hawaii State Archives, the Bishop
Museum Archives, University of Hawai’i-Manoa Hamilton Graduate Library, the Bailey House
Museum, Department of Land and N atural Resources Division of Land Management and State
Historice Preservation Division. Online resources from the National Park Service, the National
Archives, and the Library of Congress were also accessed.

Field Survey
Pedestrian survey was conducted from 11 February through 13 February 2002, and 7 August through
8 August 2002. Crew members included U.S. Fish and Wildlife Service archaeologists Virginia Parks,
Jon Daehnke (first survey), and Anan Raymond (second survey). During the first fieldwork session, a
single pedestrian sweep consisting of a two-person transect spaced 20-30 meters apart followed the
route of the proposed fence line around the 5-mile perimeter of the NAR which comprises the APE.
The archaeologists were Joined in the field intermittently by Service biologists David Hopper and
Benton Pang, State botanist Viekie Caraway, NAR manager Bill Evanson, and Ulupalakua Ranch
employee Mahealani Kaiackamalie, who were surveying the same route for plants and wildlife species.
On the west side of the project, an additional two-person sweep covered an alternative fence line
outside of the reserve boundary which has been proposed but not approved. Survey of the eastern
boundary was suspended due to dense vegetation, and was subsequently resurveyed during the ,
second fieldwork session by a two-person transect spaced 10-15 meters apart. Service biologist Naomi
Bentivoglio and Mahealani Kaiaokamalie accompanied. - : ‘

While survey was aligned on a compass bearing to follow the fence line, intuitive meanders were made
to include significant topographic features such as lava rock outerops and ridge lines, Detailed
coverage information was recorded using Global Positioning System (GPS) units in the field and is

reproduced in this report (Figure 6),

Data collection included: recording the location of sites using GPS; assigning temporary site riumbers; .

preparing site forms with descriptions of setting and size; and producing site maps using tape-and-
compass. No artifacts were collected.

10 USFWS - Kanaio Natural Area Reserve Ungulata Exclusion Fence February 2003
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SURVEY RESULTS
South Boundary

The fence line along this boundary is
proposed to run parallel to the Pi'ilani
Highway adjacent to the road and
within or near the prism originally
disturbed by road construction. The
transect was walked east to west.
Cultural features identified included
stacked rock walls running both
parallel and perpendicular to the road
(KNAR-02-2), a rectangular stacked
rock enclosure (KNAR-02-3), and a2
large natural depression, possibly a

collapsed lava bubble, reinforced with K ; : A AN
stacked rock walls (KNAR-02-4). Figure 7. The south portion of the APE runs parallei to the Pi'ilani High

Several lava tubes were observed on  Especially on the west end, disturbance from heavy equipment was a
the west end of the transect, but no prominent feature of the landscape. View looking east. USFWS.

evidence of cultural modification or
use was apparent. A segment of this transect near the NAR’s eastern boundary with the Ulupalakua

Ranch passes through a homestead area claimed by the ‘Uweko’olani family. The stacked rock
enclosure and a portion of the wall system are located within the claim area.

vl

)

way.

If the fence is installed as proposed along the edge of the P’ilani Highway within the disturbed road
prism, there will be no effect to the cultural resources as it will be installed downslope of the features.
If concerns about terrain or visibility from the road necessitate moving the fence line upslope, it can be
installed in 2 manner that causes no impact to the wall features adjacent to the road. The other
stacked rock features identified on this transect are located at a distance from the proposed fence
construection corridor. The fence will not impact the sight line toward Lualailua Hills, identified as a

significant scenic and cultural
district by Matsuoka et al (1996:104).

West Boundary Alternative 1
The first transect on the west
boundary followed the proposed
fence line which, because of its
relatively flat terrain and weedy
vegetation characteristics, is
considered the preferred alternative.
However, the line is outside the
NAR boundary line on
unencumbered State land and may
not be a viable option. Proceeding
from north to south, a remnant of an
old east-west trending trail was
visible from the transect (Figure 8).

12 USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence
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This feature may correspond to the late nineteenth-century “road” on Erkelens’ map (see page 9 of
this report). The trail is most visible as a cut descending a slope to the west of the APE, where it is
characterized by cobbles stacked on the grade to create a relatively evenly sloping pathway
approximately three meters wide, The trail disappears at the bottom of the grade, before it reaches
the gully which forms the western boundary of the APE. The feature was identified as F6 during
survey and photographs were taken, but was not formally recorded as it is outside the APE.
Proceeding makai, the terrain became less vegetated with more exposed lava ridges. No cultural
features were identified within the proposed fence construction eorridor.

West Boundary Alternative 2

Transect proceeded from south to north. Near the northern end of the transect, a number of small
apparently unmodified collapsed lava tubes were observed. No cultural features were identified within
the proposed fence construction corridor. This portion of the APE is characterized by 2 predominance
of a’a Java outerops and rocks with little soil development, though vegetation is more dense on the

north end.

North Boundary:

This fence line is proposed to parallel
the Pipeline Road, which is an
easement from the State of Hawaii to
Ulupalakua Ranch. The dirt road was
originally cleared as a trail to maintain -
the Waikamoi pipeline, constructed in
the early 1900s (Figure 9). The pipeline
and the road have been routinely
repaired and reconfigured by
Ulupalakua Ranch. Some areas
adjacent to the road may be bulldozed
as part of this project, but the pipeline
itself will not be affected.

Figure 9, The Waikamoi Pipeline runs parallel to road that forms the north

The predominant cultural features on  boundary of the APE.

the northern boundary are stacked
rock cattle walls associated with ranching operations, some of which could date back to the mid-1800s

(KNAR-02-7). Like the road, these walls have been maintained and adapted over the years, in some
places giving way to wire-strand fences. Remnants of walls run both parallel and perpendicular to the
Pipeline Road. As designed, the fence will not have any effect on these features.

East Boundary _
The eastern portion of the NAR exhibits greater deposition of soils, and consequently more vegetation

and opportunities for agricultural use both past and present. Due to heavy precipitation in the weeks
prior to the initial scheduled survey, vegetation was uncharacteristically dense along the route of the
proposed eastern fence line. As on the west boundary, this line is designed to take advantage of
topographical characteristics rather than land ownership boundaries, and thus much of the fence line
oceurs on land belonging to the Ulupalakua Ranch and will be constructed by them.

Survey began at the Pipeline Road and proceeded makai, but by the time a large rectangular stacked

rock enclosure was encountered (KNAR-02- 8), it was determined that vegetation conditions could be

USFWS - Kanaio Natural Area Resarve Ungulate Exclusion Fence February 2003 13
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obscuring other features and the decision was made to suspend survey. The proposed fence line route
on this boundary was not as firmly established at that time, forcing a wider survey corridor to
incorporate the possible variance from the route identified in the field. It was proposed by the
archaeologists that this boundary be revisited at a later date when vegetation was less likely to conceal

features and the preferred fence line ronte had been decided upon.

Descending from that point, however, the survey encountered a major stacked rock wall trending E-W
(KN AR-02-9). A second rock wall, with the appearance of a retaining wall, paralleled the first wall for
about 30' before it ended. A wide flat swath to the mauka side of the major wall has the appearance of a
disused farm road. The fence line will run parallel to this stacked rock wall for a distance of

approximately 1/4 mile but in doing so will not disturb the wall.

The second survey was conducted.in August 2002. As during the first survey, this fwo-person transect
began on the north end of the fence line and proceeded makai. The preferred fence line was flagged by
Ulupalakua Ranch employee M. Kaiaokamalie as we walked it. Vegetation was still dense, but in many

places not as verdant as in February.

Because the revised fence line passes 30m to the west of the large structure identified above as
KNAR-02-8, we had to make a slight detour to revisit and record it. The rock walls, which measure
approximately 14 meters by 7m, were stacked up to 6 courses high in the NE corner. A flaked basalt
core was noted on the interior floor surface of the structure (Figure 10), and a piece of coral was

observed on the exterior of the east wall.

T‘;" An isolated hammerstone was identified on a knoll to the east of
the proposed fence line. Site F'1 occurs about .25 mile up.the

dirt road from the Pi’ilani Highway. It has seven associated rock

features, which are described briefly below. The proposed fence

4 line comes within 5 meters of four of the features associated

Figure 10. Flaked basalt core on floor
surface of F8. USFWS.

14 USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
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SUMMARY OF CULTURAL RESOURCES

Previously Recorded Sites

The site and feature types represented reflect early agricultural, habitation and religious activities as
well as post-Contact ranching practices (see Figure 6). While limited archaeological research has been
conducted in the vicinity of the NAR, there are a number of known archaeological sites in or adjacent
to the NAR boundaries. Winslow Walker’s 1920s inventory included the Kohala Heiau (#189) within
the NAR boundaries, and the Kauhuka Heiau (#188) which appears to be situated mauka of what is
now the northwestern boundary of the NAR. Because they did not coincide with the APE for this
project, no attempt was made to relocate either site.

As mentioned previously, the NAR was included in dissertation fieldwork conducted by Bordner in the
mid 1990s. Bordner did not formally record the three sites he noted in the APE, but characterized
them as a stacked a'a enclosure and C-shaped enclosure (#243), a small habitation-style enclosure with
a view reminiscent of those associated with heiaus (#244), and a C-shaped enclosure on a knoll with
tli'ili paving (#245) (Bordner 1995:222). While it is possible that some of the features recorded in the
eastern portion of the eurrent survey area were initially noted during Bordner’s survey, his
documentation of the features’ characteristics and locations is not detailed enough to make positive

correlations.

Remnants of land development associated with the early 1990s homestead claim of the ‘Uweko’olani
family occur in Parcel 17, in the southeast corner of the NAR above Pi’ilani Highway. At that time,
Edward ‘Uweko’olani established a semi-permanent residence and cleared land for 4-wheel drive
roads, fences, and an outhouse (Medeiros et al. 1993:8). Part of the stone wall system parallel to and
radiating from the Pi'ilani Highway dates to this period. Mr. ‘Uweko’olani has identified a walled
rectangular enclosure - which may be the same as that documented during the 2002 survey as KNAR-
02-3) - as a ko'a, but he does not know for what it was used (C. Maxwell, personal communication 9/02).

Two historie linear features in the vicinity of the NAR are still in use in varying forms today. Pi'ilani
Highway, which forms the southern boundary of the proposed fence line, follows generally the same
route as the upland route of an original Hawaiian trail and subsequent nineteenth eentury road,
referred to on Alexander’s 1894 map as the “Hana Road” (Erkelens 1995:19-20). The highway was
paved in 1972 and again in 1999. On the northern boundary of the NAR runs a dirt road which was
built as a trail to access and service the Waikamioi pipeline in the early 1900s. Both trails were
extensively modified over time, evolving into the modern linear features utilized today. The pipeline
itself, located on the north side of the road outside the NAR, continues to be propped up by wooden

crutches and rockpiles.

Newly-ldentified Sites

The current archaeological reconnaissance resulted in the identification of ten stacked rock features
recorded at four locations, three stacked rock wall systems (KNAR-02-2, KNAR-02-7, KNAR-02-9)
probably associated with historic and modern ranching practices, and an isolated basalt hammerstone.
Stacked rock feature types included: rectangular enclosures (KNAR-02-1a, KNAR-02- 3, KNAR-02- 8),
C-shapes (KNAR-02-1c), rock piles (KNAR-02-1d), possible garden clearings (KNAR-02-1b), poorly
defined curved alignments (KNAR-02-1f, KNAR-02-1g), and C/L-shaped windbreak walls (KNAR-02-
1e). One site incorporates stacked walls into a natural depression (KNAR-02-4). In addition, the
remnant of a cobble-paved trail cuts down 3 hillside and disappears at a drainage (F6). However, this is
well outside the west boundary of the NAR and the APE and was not formally recorded. '

USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003 15
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Several collapsed lava tubes occur both inside and outside the western boundary of the NAR, most of
which were so small in dimension as to render interior investigation unfeasible. ‘While no evidence of -
cultural modification was observed, this does not preclude the possibility that the lava tubes were used

" in the past, however, since efforts were often made to conceal burials within the natural rubble

deposits associated with lava flows.

Site forms for sites recorded during the current survey with temporary numbers are included as
Appendix A. No subsurface archaeological testing has been conducted at these sites to determine age
or function, though possible functions were speculated upon based on visible evidence. Because the
proposed project activities will avoid cultural resources, formal evaluation of eligibility to the National
Register of Historic Places (NRHP) was determined to be beyond the scope of the current
investigation. All unevaluated sites must be considered potentially eligible until formal determination

has been conducted. L

RECOMMENDATIONS

All portions of the APE have been surveyed. The cultural features have been digitally mapped and
photographed so project coordinators can ensure that ground disturbing activities avoid them. As
presently designed, the fence project will have no effect on cultural resources eligible or potentially
eligible to the NRHP. Potentially sensitive cultural resources will be flagged to prevent inadvertent
damage and collapsed lave tubes will be avoided. Archaeological monitoring during access road
construction in the vicinity of known sites will ensure that a buffer of at least 20 feet from _
archaeological sites is maintained where disturbance to the ground is necessary for fence construction.
Though there are locations where linear stacked rock wall features run perpendicular to and
consequently intersect the new fence line, the post holes will not be situated in the vicinity of existing
cultural features and the wire strands comprising the exclusion fence will cause no impact.

The presencé of éultural properties can never be predicted with certainty. If, despite the precautions
taken above, cultural resources are inadvertently discovered during implementation of the project,
ground disturbing activities should be halted and the FWS Regional Archaeologist notified

immediately.

16 USFWS - Kanaio Natural Area Reserve Ungulate Exclusion Fence February 2003
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BEST MANAGEMENT PRACTICES

1.0 Forest Roads

Standards and Use

Forest roads are managed to provide adequate access to lands for timber management, fire
suppression, wildlife habitat improvement and a variety of dispersed and developed recreational
activities. Generally, these are low volume roads that must carry heavy loads for short periods
of time. The potential for adverse impacts from forest roads exists in areas where steep slopes,
erodible soils, or where forest roads are located near water, Forest roads cause more erosion
than any other forestry activity. Most of this erosion can be prevented by locating,
constructing, and maintaining roads to minimize soil movement and pollution of streams. The
need for higher standard roads can be alleviated through better road-use management. Design
roads to the minimum standard necessary to accommodale anticipated use and equipment.

Planning, Design, and Location

A well planned access system is a sound method of reducing erosion and sedimentation in areas
requiring frequent or temporary access. Proper location and construction of roads will provide
for safety, longer operating periods, lower maintenance and operating costs, and minimal impacts
to water quality. The value of the resource served and site characteristics will influence the choice
of road construction standards and maintenance activities. The following practices are

recommended:

(1)  Use a design to minimize damage to soil and water quality.

(2)  Roads should be designed no wider than necessary to accommodate the immediate
anticipated use. '

(3)  Design cut and fill slopes to minimize mass soil movement.

(4)  Provide culverts, dips, water bars, and cross drainages to minimize road bed
erosion.

(5)  Design bridge and culvert installations using stream flow data, with a margin of
safety proportional to the importance of the road and the protected resources.

(6)  Provide drainage where surface and groundwater cause slope instability.
(7)  Avoid diverting water from natural drainage ways. Dips, water bars, and cross

drainage culverts should be placed above stream crossings so that water can be
filtered through vegetative buffers before entering streams.
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Locate roads to {it the topography and minimize allerations to the natural features.

Avoid marshes and wetlands.
Minimize the number of stream Crossings.

Cross streams at right angles tg the stream channel.

A road may not be located in a Streamside Management Zone (SMZ) except where
access is needed to a water crogSing, or where there is no feasible alternative, A
road in any SMZ must be designed and located to minimize adverse effects on fish

habitat and waler quality.

. Once the road's location and design is staked o#t. road construction begins. Timber is out, logs

and vegetation are removed and piled along the lower side of the right-of-way,

Most forest roads are built by excavating a road surface. Road design and layout on-the-ground
show machine operators the proper cut slopes and indicate cut slope steepness. The bulldozer
starts at the top of the cut slope, excavating and Sidecasting material until the desired road grade
and width is obtained. Material from cuts js oftett pushed in front of the blade to areas where fill
is needed. Road fill is used to cover culverts and build up flat areas. Since fill must support
traffic, it needs to be spread and compacted in layers to develop strength. The following practices

are recommended:

(1) Construct roads when moisture and soil conditions are not likely to result in
excessive erosion or soil movement.

(2)  The boundaries of all SMZs shall be defined on the ground prior to the beginning'
of any earth-moving activity. '

(3) Construct a road sufficient to cAfTy the anticipated traffic load with reasonable
safety and with minimum environmental impact.

(4)-  When using existing roads, reconstruct only to the extent necessary o provide
adequate drainage and safety,

(5)  Avoid construction during wet periods, when possible, to minimize unnecessary
soil disturbance and compaction. :

{(6) - Road grades should be kept at less than 10%, except where terrain requires short,

steep grades.
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Minimize the number of stream crossings. Stream crossing construction should
minimize disturbance of the area in which the crossing is being constructed.

As slope increases, additional diversion ditches should be constructed to reduce the
damages caused by soil erosion; ditches, adequate culverts, cross drains, etc.,
should be installed concurrent with construction.

To control erosion, cut and fill slopes should conform to a design appropriate for
the particular soil type and topography.

Stumps, logs, and slash should be disposed of outside of the road prism; in no
cases should they be covered with fill material and incorporated into road beds.

Stabilize the side banks of a road during construction to aid in the control of
erosion and road detetioration; this may require mesh or other stabilizing material
in addition to planting and/or seeding and other structural measures.

Water bars should be located to take advantage of existing wing ditches and cross
drainage. Water bars should be constructed at an angle of 30 to 45 degrees to the
road. Water bars should be periodically inspected and damage or breeches should
be promptly comected. Install water bars at recommended intervals to provide the
drainage. Water bar spacing recommendations are as follows:

Grade af Road Distance Between Water bars
2% 250 fi.
5% 135 ft.
10% 80 ft.
15% 60 ft.
20% 45 ft,
25% 40 ft.
30% 35 ft.
40% - 301t

Walter bars may need to be spaced closer together depending on soil type and
rainfall.

Bridges and overflow culverts should be constructed to minimize changes in natural
stream beds during high water.

Culverts on perennial streams should be instalied low enough to allow passage of
aquatic life during low water,
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Maintenance
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Maintenance of active and inactive roads shall be sufficient to maintain a stable surface, keep the
drainage system operating, and protect the quality of streams. The following are recommended:
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Maintenance should include cleaning dips and crossdrains, repairing ditches,
marking culverts inlets to aid in location, and clearing debris from culverts.

Keep culverts, flumes, and ditches functional before and during the rainy season
to diminish danger of clogging and the possibility of washouts. This can be done
by clearing away any sediment or vegetation that could cause a preblem. Provide
for practical and scheduled preventative maintenance programs for high risk sites
that will address the problems associated with high intensity rainfall eveats.

Conduct road surface maintenance as necessary 10 minimize erosion of the surface
and subgrade.

During operations, keep the road surface crowned or outsloped, and keep the
downhill side of the road free from berms except those intentionally constructed

for protection of fill,

Avoid using roads during wet periods if such use would likely damage the road
drainage features.

Water bars should be inspected after major rain storms and damage or breeches
should be promplly corrected.

Harvesting - Temporary Access Roads and Landings
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The location of temporary access roads (logging roads) should be planned before
operations begin.

Road construction should be kept to a minimum.

Landings should be located to minimize the adverse impact of skidding on the
natural drainage pattern.

Logging roads and landings should be located on firm ground.
Landings should be kept as small an area as possible.

When operations are completed, provisions should be made to divert water run-off
from the landings and roads.
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Appendix G

Comments Received During Public Comment Period and Responses

Wiritten comments were received from the following agencies and organizations during
the public comment period:

State of Hawaii, Department of Land and Natural Resources, Historic
Preservation Division .

State of Hawaii, Department of Land and Natural Resources, Land Division
State of Hawaii, Land Use Commission

State of Hawaii, Office of Environmental Quality Control

State of Hawaii, Office of Hawaiian Affairs

County of Maui Department of Planning

County of Maui Department of Public Works and Environmental Management
County of Maui Department of Water Supply

Kahea — the Hawaiian-Environmental Alliance

Mr. Chuck Chimera

Mr. Bruce Faulkner

Verbal comments were received from the following during the public comment period:

State of Hawaii, Department of Land and Natural Resources, Division of
Conservation and Resources Enforcement

A public informational meeting was held on October 14, 2003. A summary of comments
and responses made at the meeting is attached at the end of this Appendix.



LINDA LINGLE
GOVERNOR OF HAWAII

PETERT. YOUNG
CHAIRPERSON
BQARD OF LAND AND NATURAL RESOURCES
COMMISSION ONWATER RESQURCE MANAGEMENT

DAN DAVIDSON
DEPUTY DIRECTOR - LAND

ERNEST Y.W. LAU
OEPUTY DIRECTOR « WATER

AQUATIC RESOURCES
BOATING AND OCEAN RECREATION

STATE OF HAWAII COMMIESION ON WATER RESOURCE MANAGEMENT
DEPARTMENT OF LAND AND NATURAL RESOURCES CONSERVATION AND RESOURCES ENFORCEMENT

ENGIKEERING
HISTORIC PRESERVATION DIVISION FIGTORIE PRESERVATION

KAKURIHEWA BUILDING, ROOM 555 KAHOGLAWE ISLAND RESERVE COMMISSION
601 KAMOKILA BOULEVARD STATE PARKS
KAPOLEI, HAWA!l 95707

HAWAI'I HISTORIC PRESERVATION
DIVISION REVIEW

Log #: 2003.1704
Doc #: 0309CD13

Applicant/Agency: Christen Mitchell

Address: Department of Land and Natural Resources
Division of Forestry
1151 Punchbowl Street, Room 224
Honolulu, Hawaii 96813

SUBJECT: Chapter 6E-8 Historic Preservation Review — Draft Environmental Assessment
for the Proposed Natural Resources Conservation Project (Ungulate Exclusion
Fence Project)

Ahupua'a: Kanaio
District, Island; Makawao and Hana, Maui
TMK: (2) 2-1-003:054; 2-1-003050; 2-1-002:002, and 1-9-001:006

1. We believe there are no historic properties present, because:
____a)intensive cultivation has altered the land

b) residential development/urbanization has altered the land
_____c) previous grubbing/grading has altered the land
_ ¥ d) an acceptable archacological assessment or inventory survey found no historic properties
_’/_ ¢) other: We understand the requested minor revisions to the inventory survey are
forthcoming.

2. This project has already gone through the historic preservation review process, and mitigation
has been completed ___.

¥’ Thus, we believe that “no historic properties will be affected” by this undertaking

Staff: éaz’:z A @ﬁéff Date: %MM
Cathleen A. Dagher - i
Assistant Maui/Lana'i Islafid Archaeologist

(808) 692-8023
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PETER T. YOUNG
CHAIRPERSON
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DAN DAVIDSON
CEPUTY CIRECTOR FGR LAND
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DEFUTY DIRECTOR FOR
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LINDA LINGLE
GOVERNOR GF HAWAL

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES
h BOATING AND OCEAH RECREATION
DIVISION OF FORESTRY AMD WILDLIFE o aH WATER REFQURCE

[

1151 PUNCHBOWL STREET c}:iﬁ,:ﬁ{.;ﬁ‘%"aﬁgncmerar

HONOLULLU, HAWAILI 98813 FOREGIRY AND VWALDLIFE
HIGTORIC PRESERVATION
FAHOCLAWE ISLAND RESERVE

COMMESSION

LAND MASAGERENT
STATE PARKS

Ms. Holly McEldowney

State Historic Preservation Officer C 10 en
Department of Land & Natural Resources NOV 1 < 2003
Historic Preservation Division

601 Kamokila Boulevard

Kapolei, HI 96707

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Ms. McEldowney:

Thank you and your staff for taking the time to review the Draft Environmental Assessment for
the Natural Resources Conservation Project, Kanaio Natural Area Reserve.

We appreciate your comment that “no historic properties will be affected” by this project
because an acceptable archaeological assessment or inventory survey found no historic
properties and because requested minor revisions to the inventory survey are forthcoming.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-35086.

Sincerely,

William Evanson
Maui Natural Area Reserve Specialist
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LINDA LINGLE
GOVERNOR OF HAWAN

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
LAND DIVISION

POST OFFICE BOX 621
HONOLULU, HAWAIl 96809

August 28, 2003

KANATOREARES. RCM
LD-NAV

MEMORANDUM:

TO: Christen Mitchell, Planner
DLNR Division of Forestry and Wildlife

FROM: Dierdre S. Mamiya, Aamid e e

DLNR Land Division

SUBJECT: Natural Resources Conservation Project
Kanaio Natural Area Reserve

PETER 7. YOUNG
CHAIRPERSON
BOARD OF LANG AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANRAGEMENT

DAN DAVIDSON
DEPUTY DIRECTOR « LAND

ERNEST Y.W. LAU
DEPUTY DIRECTOR - WATER

BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENT
CONSERVATION ANO COASTAL LANDS
CONSERVATION AND RESOURCE 5 ENFORCEMENT
ENGINEERING
FORESTRY AND WHLOLIFE
HISTORIC PRESERVATION
KAHOOLAWE erNEBSEM COMMISSION

STATE PARKS

Thank you for the opportunity to review and comment on the subject

matter.

Attached is a copy of the Maui District Land Office comment.

The Department of Land and Natural Rescurces' Land Division has neo
other comment to offer. If you have any questions, please contact
Nicholas A. Vaccaro of the Land Division Support Sexvices Branch at 587-
0384 or Jason K. Koga of the Maui District Land Office at 1-808-984-

8103.

C: MDLO
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LINDA LINGLE
GOVERNOR OF HAWAL

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES
: LAND DIVISION

54 High Street, Room 101
Wailuku, Hawaii 96793

PHONE: {808) 984-8103

- FAX: (808) 984-8111

PETER T. YOUNG
CHAIRPERSON
BOARD OF LAND AMD NMATURAL RESOURCES
COMMISSION ON WATER RESCURGE MANACEMENT

DAN DAVIDSON
DEPUTY DIRECTOR - LAND

ERNEST Y.W. LAU
DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES

COMMISSION ON WATER RESQURCE MANAGEMENT
CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESOURCES ENFORCIMENT
ENGINEERING
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION
KAHOOLAWE ISLAND RESERVE COMMISSON
LAND

STATE PARKS

August 21, 2003
Ref: KANAIOAREARES.CMT

MEMORANDUM

TO: Dierdre S. Mamiya, Administrator
Land Division

FROM: Jason K. Koga, District Land Agent ; /5~—
- Maui District Land Office
B SUBJECT: Natural Resources Conservation Project, Kanaio Natural Area Reserve,

Draft Environmental Assessment
We have the following comments to offer:

The project appears to include the placement of the fence outside the existing
NAR boundaries and within TMK: 2-1-003:050. A right of entry for the installation in this
area may be granted following the Board’s approval of said right of entry for
construction and management control purposes, and a concurrent approval to
recommend that the Governor issue an executive order setting aside all expansion
areas, as agreed to between NARS and Land Division, for NARS.

The roads being created for installing and maintaining the fence should be
located within the fence enclosure. The Land Division has experienced illegal dirt bike
and off-road activities within TMK: 2-1-003:050. Although these trespassers apparently
utilize other roadways and private properties to access the State unencumbered land,
we should not encourage other access points which may further complicate the
problem. '

We have no further comments at this time. Thank you for the opportunity to
review and comment on the matter.

c: N. Vaccaro
DIstrjct Files



LINDA LINGLE
GOVERNOR OF HAWAS

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF FORESTRY AND WILDLIFE
1151 PUNCHBOWL STREET
HONOLULU, HAWAII 56813

Ms. Dierdre Mamiya

Administrator :

Department of Land and Natural Resources
Land Division

1151 Punchbowl Street

Honolulu, HI 96813

Dear Ms. Mamiya:

Re: Natural Resources Conservation Project, Kanaio Natural Area Reserve

PETER T. YOUNG
GCHARPERSON
BOARD OF LAND AND HATURAL REGOURCES

DAN DAVIDSON
DEPUTY CHRECTOR FOR LAND

ERNEST Y.W. LAU
DEPLUTY DIRECTOR FOR
THE COMMISSIOH GH
WATER RESOURCE MANACEMENT

AQUATIC RESOURCES

BOATING AND BCEAN RECREATION

CORMISSION OH WATER RESOURCE
SAANAGEMENT

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCES

FORESTIY ARD WALDUIE

HISTORIC PREGERVATION

YAHODLAWE ISLAND REGERVE
COMAISSION

LAND MANAGEMENT

GTATE PARKS

yRiy

Thank you and your staff for taking the time to review the Draft Environmental Assessment for

". . the Natural Resources Conservation Project, Kanaio Natural Area Reserve. We appreciate
Land Division's cooperation in this project and assistance in coordinating Board approval of a

- concurrent approval to recommend that the Governor i

right of entry for installation of fencing in TMK 2-1 -003-050 (State unencumbered land) and a
issue an executive order setting aside all

expansion areas as agreed to between the Natural Area Reserve System and Land Division.

We appreciate your recommendation that the proposed 4 WD access roads be located inside

the fence exclosure so as not to encourage illegal dirt bike and other off

-road activities in the

surrounding area and intend to place the roads inside the exclosure where possible.

B If you have any future questions or concerns about this project, please feel free to contact-me at

L (808) 873-3506.

Sincerely,

William Evanson
Maui Natural Area Reserves Specialist

cc: Jason Koga, Maui District Land Office



LINDA LINGLE

BENIAMINTI CAYETANG ——
GOVERNOA

TO:

FROM:

SUBJECT:

STATE OF HAWAII
DEPARTMENT OF BUSINESS, ECONOMIC DEVELOPMENT & TOURISM

LAND USE COMMISSION

P.0. Box 2359
Horolulu, HI 96804-2359
Telephone: 808-587-3822

Fax: 808-587-3827

September 3, 2003

Christen Mitchell
Division of Forestry and Wildlife
Department of Land and Natural Resources

Anthony J. H. Ching, Executive Officer

Natural Resources Conservation Project
Kanaio Natural Area Reserve

Makawao & Hana, Maui
TMK: 2-1-003-054; 2-1-003-050; 1-9-001-006; 2-1-002-002

ANTHONY J.H, CHING
EXECUTIVE OFFICER

We acknowledge receipt of your request received by the Land Use Commission on
August 11, 2003, regarding the above subject project.

Given the location, scope, and nature of the proposed activity, the State Land Use
Commission defers to the judgment of the State Department of Land and Natural
Resources in this matter. We have no further comments to offer at this time.

Thank you for the opportunity to comment on the subject project. Please feel free to

contact me at 587-3822, should you require clarification or any further assistance.

Sincerely,

¢ OEQC

ANTHONY J. H
Executive Office




LINDA LINGLE
GOVERNOR OF HAWAN

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESQURCES
DIVISION OF FORESTRY AND WILDLIFE
1151 PUNCHBOWL STREET
HONOLULU, HAWAII 568813

Mr. Anthony Ching
Executive Officer
Land Use Commission
PO Box 2359
Honolulu, HI 96804

Re:  Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Mr. Ching:

PETER T, YOUNG
CHAIRFERSON
DOARD OF LAND AND HATURAL REGOURG

OAN DAVIDSON
CEPUTY DIRECTOR FOR LAHD

ERNEST Y.W. LAU
PEPUTY DIRECTOR FCR
THE COMIISSION ON
WATER RESOURCE MANAGEMENT

AQUATIC RESOURCES
BOATING ARD OCEAN RECREATION
COMMISSION ON WATER RESDURCE
MANAGERMENT
CONSERVATION AND
RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY ANDWILDLIFE
HISTORIC PRESERVATICH
KAHOULAWE ISLAND RESERVE
COAAGSICH '
LAND MAHAGEMENT
STATE PARKS

NOV 12 2003

Thank you for taking the time to review the Draft Environmental Assessment for the Natural
Resources Conservation Project in Kanaio Natural Area Reserve. We understand that given
the location, scope and nature of the proposed activity, you defer to the judgment of the
Department of Land and Natural Resources and that you have no further comments at this time.
If you have any future questions or concerns about this project, please feel free to contact me at

(808) 873-3506.

Sincerely,

Lon G

William Evanson
Maui Natural Area Reserves Specialist
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DIRECTOR
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Hmmmu.un\emx 98813 DEPY. OF LAND
TELEPHONE {808) £85-4185 & NATUHAL Nor A
FACSIMILE (808) 5686-4186 STATE OELI-{SA%JAP?!CES

September 8, 2003

Mr. Peter Young, Chair
Department of Land and Natural Resources

P.O.Box 621
Honolulu, Hawai‘i 96809

Dear Mr. Young: .

Subject: Draft Environmental Assessment for the Kanaio Natural Area Reserve Natural Resources
Conservation Project

1. Please consult with the USGS Biological Resources Division and the Hawai‘i
Speleological Society to determine the probability of caves or lava tubes in the area where
bulldozers will be used. Final construction techniques must take into account the impacts to
caves or Java tubes and the safety of the equipment operators.

Should you have any questions, please call Jeyan Thirugnanam at 5864185.

Sincerely,
D
evieve Salmonson
Director
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LINDA LINGLE
GOVERNOR OF HAWAI

PETER 1. YOUNG
CHAIRPERTON
DOARD OF LAKD AND NATURAL RESOURCES

DAN DAVIDSON
DEPUTY DIRECTOR FOR LAND

ERNEST Y.W, LAY
DEPUTY DIRECTOR FOR
THE COMLISION GN
V/ATER REGOURCE MANACEMENT

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESQURCES
BOATING AND OCEAN RECREATION
DIVISION OF FORESTRY AND WILDLIFE COMMTSION ONWATER RESOURCE
. OHEERVATI

1151 PUNCHBOWL STREET : i%ﬁ},:.f%%}‘,}“.gncmm

HONGLULU, HAWAII 88813 FORESIRY AND WILDLIFE
HISTORIC PREGERVATION
KAHCOLAWE ISLAND REEERVE

COMAISSIOH

LAND MANAGEMCNT
STATE PARKS

Ms. Genevieve Salmonson

Director NOV 12 Zgud
Office of Environmental Quality Control

235 South Beretania Street, Suite 702

Honolulu, HI 96813

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Ms. Salmonson:

Thank you and your staff for taking the time to review the Draft Environmental Assessment for
the Natural Resources Conservation Project, Kanaio Natural Area Reserve. We appreciate
your recommendation to consult with the USGS Biological Resources Division and the Hawaii
Speleclogical Society to determine the probability of caves or lava tubes in the area where
bulldozers will be used. The Department of Land and Natural Resource, Division of Forestry
and Wildlife plans to take all necessary precautions, including working with USGS, BRD and the
Hawaii Speleological Society, to ensure the safety of equipment operators and the protection of
caves and lava tubes, as well as any cultural resources contained within, while bulldozing. If
you have any future questions or concerns about this project, please feel free to contact me at

(808) 873-3506.
Sincerely,

William Evanson
Maui Natural Area Reserves Specialist
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August 13, 2003 QUALITY conrar’

Ms. Genevieve K.Y. Salmonson
Director

Office of Environmental Quality Control
State Department of Health

235 S. Beretania St, — Suite 702
Honolulu, HI 96813

SUBJECT: KANAIO NATURAL AREA RESERVE — NATURAL
RESOURCE PROJECT

Dear Ms. Salmonson:

Thark you for the opportunity to review and comment on the above referenced
project to install fencing around the upper portion of the Kanaio Natural Area
Reserve (NAR) on the island of Maui. We understand that the U.S. Fish and Wildlife
Service and the Ulupalakua Ranch are partners in this effort.

The Office of Hawaiian Affairs (OHA) requests that the Archaeological features
section (page 23) be amended to reflect that if any human remains are encountered
during activities on the project site, that both the Maui Island Buria! Council and the
State Historic Preservation Division be contacted immediately. :

We note the project has received partial funding from the federal government
through the U.S. Fish and Wildlife Service. Since federal funding will be expended, a
NHPA Section 106 Consultation is required. A formal consultation does not begin
until a written Request for Consultation is made by the respective Federal Agency to
OHA. The request should be sent by mail to the following address:

Attn:  Request for Section 106 Consultation
Administrator
Office of Hawaiian Affairs
711 Kapiolani Bivd. Suite 500
Honolulu, HI 96813-5349

The position of the OHA with regards to the propriety and adequacy of the Section
106 Consultation is that without proper identification of all potentially interested
stakeholders at the beginning of the project, the consultation process will be flawed
and insufficient. NHPA requires any federal agency contemplating an undertaking to
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Sep 17 20 04:21p  Dept. of Health (OEQC) (808) 586-4186
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Ms. Genevieve K.Y. Salmonson
August 13, 2003
Page Two

attempt identify all potentially interested stakeholders. You may wish to contact Ms.
Thelma Shimaoka (234-5219) who serves as OHA's Community Affairs Coordinator
on Maui. She may be able to assist you in identifying interested stakeholders who '
have knowledge of the area. You might also contact the Central Maui Hawaiian Civic
Club at P.O. Box 483, Kahalui, HI 96733 for information on the area.

Should you have any questions, please contact Jerry B. Norris at 594-1847 or
email him at jerryn@oha.org. ‘

‘Sincerely,

a8

Peter L. Yee

Director
Nationhood and Native Rights Division
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PETERT. YOUNG
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ERNEST Y.W, LAU
LEPUTY DIRECTORFOR
THE COLUAIGTION O
WATER RESOURCE KALACEMENT

LINDA LINGLE
GOVERNCH OF HAWAN

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESQURCES AQUATIC RESOURCES
BOATING AND OCEAN RECREATION
DIVISION OF FORESTRY ANDWILDLIFE cfmﬁglg?&?‘rlrmmu RESQURCE
1151 PUNCHBOWL STREET CONSERVATIOHAD ot
Mr. Peter L. Yee HONOLULLU, HAWAILI 96813 CONVEYANCES
. . . ' FORESTRY ANDWILDLIFE
Nationhood and Native Rights HISTORIC PREGERVATIOL
. . . . . b gg%ggﬁﬁolﬁwl) EGERVE
Office of Hawaiian Affairs NOV 12 20ud GOSN

STATE PARKS

711 Kapiolani Blvd., Suite 500
Honeclulu, HI 96813

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Mr. Yee:

Thank you for taking the time to review the Draft Environmental Assessment for the Natural
Resources Conservation Project, Kanaio Natural Area Reserve. We acknowledge your request
to amend the Environmental Assessment to reflect that if any human remains are encountered
during activities on the project site, both the Maui Island Burial Council and the State Historic
Preservation Division will be contacted immediately, and will make the requested changes.

We acknowledge your request to be included in the NHPA Section 106 consultation conducted
by the U.S. Fish and Wildlife Service due to the partial Federal funding and will share your
request with them. The U.S. Fish and Wildlife Service has already begun the Section 106
consultation with the State Historic Preservation Division, based upon the Cultural Resources
Investigation prepared by Virginia Parks and upon background information gathered by CKM
Cultura! Resources and summarized in A Native Hawaiian Traditional Cultural Practices

Assessment for Kanaio Natural Area Reserve (2003).

In addition, to gather additional input on the potential impacts of the project on historic sites or
traditional practices, the Division of Forestry and Wildlife distributed the Draft Environmental
Assessment to the following agencies and organizations: Office of Hawaiian Affairs,
Department of Hawaiian Home Lands, DLNR State Historic Preservation Division, Central Maui
Hawaiian Civic Club, Historic Hawaii Foundation, Kahu Charles Kauluwehi Maxwell, Na Kupuna
o Maui, Ulupalakua Ranch, Kahea — the Hawaiian Environmental Alliance, llio‘ulackalani
Coalition, Ka Ohana o Kahikinui, Living Indigenous Forest Ecosystems, Kahikinui Game and
Land Ohana, and Kaupo Wildlife Club. We received comment letters in response from the
Office of Hawaiian Affairs, the State Historic Preservation Division, and Kahea. These comment
letters did not provide any new or additional information about historic sites or cultural practices
in the project area. As a result, we believe that the project will result in a determination of no

impact to historic properties.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3506.

Sincerely,
lM—dV E v

William Evanson ‘
Maui Natural Area Reserves Specialist
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COUNTY OF MAUI
DEPARTMENT OF PLANNING

September 2, 2003

Ms. Christen Mitchell  (Fax 587-0064)
Department of Land and Natural Resources
Division of Forestry and Wildlife

1151 Punchbow! Street, Room 224
Honolulu, Hawaii 96813

Dear Ms. Mitcheli:

RE: Draft Environmental Assessment (EA) for the Natural Resources
Conservation Project, Kanaio Natural Area Reserve, Tax Map Key:
2-1-003:050 and 054, 1-9-001-006, and 2-1-002-002, West of the
Makawao-Hana District Boundary Line, Piilani Highway {Kanaio-Kalama

Park Road), Kanaio, Island of Maui, Hawaii

The Maui County Planning Department {Department) has reviewed the above
subject EA. The Division of Forestry and Wildlife with the US Fish and Wildlife Service

- and Ulupalakua Ranch proposes to install fencing around the upper portion of the

Kanaio Natural Area Reserve (NAR) on the island of Maui.

The project involves nine (2) miles of fence construction on approximately 1,250
acres of land in two phases to create a large ungulate free area to protect native dry
forests and shrub lands. The proposed action involves clearing of a corridor no more
than 20 feet wide, constructing a road, and erecting a fence line. The proposed fence
will be about eight (8) feet tall, made of wire mesh. The outside of the fence will be
skirted along the base with a mesh wire apron. Phase | is 850 acres with 5.25 miles
of fencing and will take approximately two to three years to complete. There is no
time estimate for Phase Il. A Findings of No Significant Impact (FONSI) is anticipated.

The Department notes that the State Land Use and Kihei-Makena Community
Plan map identifies all of the properties, except for a portion on TMK 2-1-002: 002
(Parcel 2) as Agricultural. The county zoning would also be Agriculture. The portion
on Parcel two that is not in the Agricultural zone is in the State Conservation District.
The county zoning would be interim. Parcel 2 is also located below the highway and

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAII 96793
PLANNING DIVISION (808) 270-7735; ZONING DIVISION (808) 270-7253; FACSIMILE (808) 270-7634



Ms. Christen Mitchell
September 2, 2003
Page 2

The county zoning would be interim. Parce! 2 is also located below the highway and
is in the Special Management Area (SMA). An SMA Assessment and Permit will be
required if any development occurs on Parcel 2. Appendix A, “Proposed Kanaio
Fencing” showing the fence lines and mapping indicates that Parcel 2 will not be
included in the fencing project.

The Department recommends that Appendix A be clarified to include all of the
TMK numbers identifying the four parcels that are within the scope of the proposal.

The EA states that a bulldozer will be used to improve existing 4WD access
roads and to create new roads along the eastern and western fence segments.
Bulidozing will also be used to improve portions of the southern unit boundary where
it parallels Highway 31. The EA states that as much as possible, bulldozing will be
restricted to previously disturbed areas and avoid sensitive natural and cultural

features.

The EA provides comprehensive details on the natural and cultural features and
protection of them. However, the Department notes in the Kihei-Makena area that
most of the runoff into the ocean is created by sediment and debris washed down by
agricultural and natural areas at higher elevations. It is not clear in the EA if the new
roads proposed are the same as the 20 foot-wide fence corridors. The EA did not
provide any information or a map on the location of all of the 4WD access roads that
will be improved and the new roads that will be created to access the subject
properties. The EA should also identify existing drainage patterns, including nearby
gulches or streams, the impact and effect on downstream properties, and runoff to the
ocean particularly when the roadways are being improved and under construction. Will
volunteers be utilized to improve and construct the 4WD access roads, or, will licensed
contractars be hired? In addition, the EA should also identify and address proposed
drainage and mitigative measures, including but not limited to BMP’s, to prevent runoff

"and erosion during and after construction of the roadway improvements, including the

proposed roadways or corridors.

As a result of these roadway improvements and new roads or corridors, the EA
should also address noise and air quality during and after construction and mitigative

measures, if any.
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Should you have any further questions, please contact Julie Higa, Staff Planner,
at 270-7814.

Sincerely,

M+

MICHAEL W. FOLEY
Director of Planning

MWF:JH:sp

c: Clayton Yoshida, Planning Program Administrator

Gilbert Coloma-Agaran, Director of Public Works and Environmental
Management

Neal Fujiwara, Natural Resources Conservation Service, Maui Office

Julie Higa, Planner

Project File

General File
K:AWP_DOCS\PLANNING\EA\KanaioNAR_DLNR\Cemments.wpd
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Mr. Michael Foley NOV 12 2003

Director _
County of Maui Department of Planning
250 South High Street

Wailuku, HI 96793

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Mr. Foley:

Thank you and your staff for taking the time to review the Draft Environmental Assessment for
the Natural Resources Conservation Project, Kanaio Natural Area Reserve. We appreciate
your comments on the zoning and land use classifications of the project area and confirm that
no fencing is planned on Parcel 2 (TMK 2-1-002:002) as part of the proposed action. We
acknowledge that an SMA Assessment and Permit would be required if any development
occurs on Parcel 2.

In response to your recommendation, we have made changes to the map in Appendix A to

illustrate all TMK numbers of the parcels within the scope of the project.

We have also clarified that the proposed 4 WD access roads will be constructed within the 20-
foot wide fence corridor. In addition, the Final EA includes additional discussion on the soils in
the project area and the anticipated impact of the planned construction on drainage and the
adjacent properties. In sum, the soils in the project area are a‘a flows (rlLW) and very stony land
(rVS). The project area is generally arid and wind-swept with a mean annual rainfall of
approximately 30 inches, typically ranging from 12 to 45 inches per year. Only one intermittent
stream, which is typically dry, is located in the project area. Due to the nature of the terrain and
climate conditions, the planned construction is not anticipated to have an impact on drainage in
the area or on adjacent properties and is not anticipated to result in any runoff to the ocean.

Moreover, we intend to incorporate the Division of Forestry and Wildlife's Best Management
Practices {BMPs) for Maintaining Water Quality in Hawaii (1996) during construction to further
prevent runoff and erosion. Specific Best Management Practices (BMPs) to be incorporated
include:

« Locating roads to fit topography and minimize alterations to the natural features;

« Provision of culverts, dips, water bars and cross drainage to minimize road bed erosion;

« Avoidance of diverting water from natural drainage ways;

« Keeping road grades at less than 10%, except where terrain unavoidably requires a

short, steep grade;



Response to Public Comment - DP

Natural Resources Conservation Project
Kanaio NAR

Page 2

incorporation of a stabilized construction entrance;

Dust control measures as appropriate,

Silt control as need to prevent silt runoff onto Highway 31;

Sediment barriers as needed;

Slope protection as needed,

Inlet protection as needed;

Temporary and permanent stabilization as needed; and

Maintenance of roadway to maintain a stable surface and minimize any erosion.

In response to your question regarding the use of volunteers for road construction, we plan to
work with our cooperator, Ulupalakua Ranch, to construct the access roads, utilizing their
personnel with bulldozer operation experience. If necessary based upon the terrain and the
circumstances, we will hire a licensed contractor to do bulldozing.

Finally, in response to your concerns, we have added information in the Final EA to address
noise and air quality concerns during and after construction. We anticipate that some noise will
be generated during fence construction through the use of bulldozers, small power equipment
and hand tools. Because of the remoteness of the project area and the distance from
residences, we do not anticipate that the noise will constitute a significant impact. To mitigate
the impact of noise, construction activity will take place only during daylight hours. We .
anticipate that local air quality may be temporarily impacted by the use of bulldozers and smalll
power equipment and hand tools, primarily from windblown dust from the disturbance of soil
along the fence corridor. Due to the remoteness of the project area, the distance from
residences, the nature of the terrain, and the limited corridor to be disturbed, we do not
anticipate that air quality will be negatively impacted to any significant degree. Over the long
term, it is anticipated that air quality may be improved when increased vegetative cover within
the protective fencing reduces wind erosion.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3506.

Sincerely, _

William Evanson

Maui Natural Area Reserves Specialist



RALPH NAGAMINE, L.S,, P.E.
Development Services Adminlstration

TRACY TAKAMINE, P.E.
Waslewaler Reclamation Division

ALAN M, ARAKAWA
Mayor

GILBEAT S. COLOMA-AGARAN

Director
ooy s s =
. . COUNTY OF MAUI BRIAN HASHIRO, PE.
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200 SOUTH HIGH STREET Solld Waste Divison

WAILUKU, MAUI, HAWAII 96793

September 8, 2003

Ms. Christen Mitchell

DEPARTMENT OF LAND AND
NATURAL RESOURCES

DIVISION OF FORESTRY AND
WILDLIFE

1151 Punchbowl! Street

Honolulu, Hawaii 96813

Dear Ms. Mitchell:

SUBJECT: DRAFTENVIRONMENTAL ASSESSMENT
NATURAL RESOURCES CONSERVATION PROJECT
KANAIO NATURAL AREA RESERVE
TMK: (2) 2-1-003:054, 2-1-003:050, 1-8-001:008, 2-1-002:002

We reviewed the subject draft environmental assessment and have the following
comment: :

1. Grubbing of areas greater than one (1) acre that are outside of the
State Land Use Conservation District will require a grubbing permit
and will need to comply with the provisions of the grading
ordinance to provide best management practices to control erosion,

sedimentation and dust.

lf you have any questions regardmg this letter, please call Milton Arakawa at
(808)270-7845,

Very truly yours,

Tl (L

GILBERT S. COLOMA-AGARAN
Director

GSCA:RN:msc

S\LUCA\CZM\kanalonaturalreserve_dinr_21003054_mse.03.wpd
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NOV 12 2003

Mr. Gilbert Coloma-Agaran

Director

County of Maui Department of Public Works and Environmental Management
200 South High Street -

Wailuku, HI 96793

Re:  Natural Resources Conservation Project, Kanaio Natural Area Reserve

Dear Mr. Coloma-Agaran:

Thank you and your staff for taking the time to review the Draft Environmental Assessment for
the Natural Resources Conservation Project, Kanaio Natural Area Reserve. We appreciate
your comment that grubbing of area greater than one acre outside the Conservation District
requires a grubbing permit and will need to comply witH the provisions of the grading ordinance
to provide best management practices to control erosion. sedimentation and dust. We have
made changes to the Final Environmental Assessment to reflect that this permit is required. In
addition, we will work with your office to apply for this permit and will not begin construction until
it has been received. if you have any future questions or concerns about this project, please

feel free to contact me at (808) 873 -3506.

Sincerely,

William Evanson ‘
Maui Natural Area Reserves Specialist
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DEPARTMENT OF WATER SUPPLY
COUNTY OF MAUI '
P.0. BOX 1109

WAILUKU, MAUI, HAWAIl 96793-6109
Telephone (808) 270-7816 Fax (808) 270-7833

Sep;ember 8, 2003

Ms. Christen Mitchell

Department of Land and Natural Resources
Division of Forestry and Wildlife

1151 Punchbowi Sfreet, Room 224
Honolulu HI 96813

Dear Ms. Mitchell:

Title of Project: Natural Resources Conservation Project, Kanaio Natural Area Reserve - install 9 miles
of fencing to enclose approximately 1,250 acres on the upper portion of Kanafo Natural
Area Reserve in order to protect native plants and animals, clearing of corridor no more
than 20 feet wide and road construction
TMK: 2-1-003:050 & 054, 2-1-002:002, 1-9-001:006

Thank you for the opportunity to review the draft EA for this project.

We appreciate the applicant's effort in preserving natural, self-sustaining habitats and ecosystem as well as
taking part in the restoration of our watershed.

The aquifer serving the project is Lualailua Aquifer which has an estimated sustainable yield of 11 MGD.
In order to protect surface and ground water resources, we encourage the applicant to adopt Best
Management Practices (BMPs) designed to minirnize infiltration and run off from construction and vehicle
operations. We have attached sample BMPs for principle operations for reference.

The project is located in the Maui County Planting Plan - Plant Zones 2, 3 & 4. Attached is a list of
appropriate plants for the zones for you reference. Native plants adapted to the area conserve water and
protect the watershed from degradation due to invasive alien species.

Should you have any questions, please call Edna Manzano of our Water Resources and Planning Division
at. (808) 270-7199, ‘

Sincerely,

eam
¢ Engineerng Divislon
Qffice of Environmental Quallty Control
Applicant, with attachment;
Selected BMP's from *Guld Specifying Manag $ M os for Sources of Nonpoint Pollution In Coastal Waten™EPA

By Water All Things Find Life
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Vll. Roads, Highways, and Bridges Chapter 4

Vil. ROADS, HIGHWAYS, AND BRIDGES

NOTE: Management Measures 11.A and IL.B of this chapter also apply to planning, siting, and developing roads and
highways.? .

™
-A. Management Measure for Planning, Sitir
. ‘Developing Roads’and Highways =~~~

g,and J§

Plan, site, and develop roads and highways to:

(1) Protact areas that provide important water quality benefits or are particularly
susceptible to erosion or sediment loss;

(2) Limit land disturbance such as clearing and grading and cut and fill to reduce -
N erasion and sediment loss; and

(3) Limit disturbance of natural drainage features and vegetation.

1. Applicability

This measure is intended to be applied by States to site development and land disturbing activities for new, relocated,
and reconstructed (widened) roads (including residential streets) and highways in order to reduce the generation of
nonpoint source pollutants and to mitigate the impagts of urban runoff and associated potlutants from such activities.
Under the Coastal Zone Aét Resiiifiorization Amendments of 1990, States are subject to a number of requircments
as they develop coastal NPS programs in conformity with this management measure and will have some flexibility
in doing so. The application of management measures by States is described more fully in Coastal Nonpoint
Pollution Control Program: Program Development and Approval Guidance, published jointdy by the U.S.
Environmental Protection Agency (EPA) and the National Oceanic and Atmospheric Administration (NOAA) of the

S, Department of Commerce.

2. Description

The best time to address control of NPS pollution from roads and highways is during the initial planniog and design
phase. New roads and highways should be located with consideration of natural drainage patterns and planned to
avoid encroachment on surface waters and wet areas. Where this is not possible, appropriate controls will be needed
to minimize the irapacts of NPS runoff on surface waters.

This management measute emphasizes the importance of planning to identify potential NPS problems carly in the
design process. This process involves a detailed analysis of environmental features most associated with NPS
pollution, erosion and sediment problems stuch as topography, drainage patterns, soils, climate, existing land use,
estimated traffic volume, and sensitive land areas. Highway locations selected, planned, and designed with
consideration of these features will greatly minimize erosion and sedimentation and prevent NPS pollutants from
entering watercourses during and after construction. An imponant consideration in planning is the distance between

¢ Management measure LA applies only to runoff that emanates from the road, highway, and bridge right-of-way. This
management measure does not apply to runoff and total suspended solid loadings from upland arcas outside the road, highway,

or bridge project.

4-136 EPA-840-8-92-002 January 1993



Chapter 4 ‘ Vil. Roads, Highways, and Bridges

a highway and a watercourse that is needed to buffer the runoff flow and prevent potential contaminants from
entering surface waters. Other design elements such as project alignment, gradient, cross section, and the number
of stream crossings also must be takea into account to achieve successful control of erosion and nonpoint sources
of pollution. (Refer to Chapter 3 of this guidance for details on road designs for different terrains.)

The following case study illustrates some of the problems and associated costs that may occur due to poor road
construction and design. These issues should be addressed in the planning and design phase.

CASE STUDY - ANNAPOLIS, MARYLAND
Poor road siting and dasign resulied in concentrated runoff flows and heavy erosion that mraatened several
house foundations adjacent to the road. Sediment-laden runcff was also discharged into Hemring Bay. To
protect the Chesapeake Bay and the nearby housas, the counly corracted the problem by installing diversions,
a curb-and-drain urban runoff conveyance, and a rock wall filtration system, at a total cost of $100,000 (Munsay,

1852).

- . . G AR e v — e UnL gl L)
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3. Management Measure Selectlon

Th:s managcmcnt measure was selected because it follows the approach to highway development recommended by
the American Association of State Highway and Transportation Officials (AASHTO), Federal Highway
Administration (FHWA) gu:dancc. and highway location and dcsxgn guidelines used by the States of Virginia,

Maryland, Washington, and others.

Additionally, AASHTO has location and design guidelines (AASHTO, 1990, 1991) available for State highway
agency use that describe the considerations necessary to control erosion and highway-related pollutants. Federal
Highway Administration policy (FHWA, 1991) requires that Federal-aid highway projects and highways constructed
under direct supervision of the FHWA be located, designed, constructed, and operated according to standards that
will minimize erosion and sediment damage to the bighway and adjacent propertics and abate pollution of surface

water and ground-water resources.

4. Practices et et e s oo+ et 1 s

As discussed more fully at the beginning of this chapter and in Chapter 1, the following practices are described for
illustrative purposes only. Statc programs need not require implementation of these practices. However, as a
practical matter, EPA anticipates that the management measure set forth above generally will be implemented by
applying one or more management practices appropriate to the source, location, and climate, The practices set forth
below have been found by EPA to be representative of the types of practices that can be applied suecesfully to

achieve the managcmcnt measure described above.

Ml a. Consider type and location of permanent erosion and sediment controls (e.g., vegetated filter strips, -
grassed swales,pond systems, infiltration systems, constructed urban runoff wetlands, and energy
dissipators and velocity. controls) during the planning phase of roads, highway, and bridges.
(AASHTO, 1991; Hartigan et al., 1988} .

I b, Al wellands that are within the highway coridor and that cannot be avoided should be mitigated.
These aclions will be subject to Federal Clean Water Act section 404 requirements and State

regulations.

EPA-840-8-92-002 January 1993 4-137
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W c. Assess and establish adequate setback distances near wetlands, waterbodies, and riparian areas
to ensure prolection from encroachment in the vicinity of these areas.’

Setback distances should be detenmined on 2 site-specific basis since several variables may be involved such as
topography, soils, floodplains, cut-and-fill slopes, and design geometry. In level or gently sloping terrain, a general
rule of thumb is 1o establish a setback of 50 to 100 feet from the edge of the wetland or riparian area and the right-
of-way. In areas of steeply sloping terrain (20 percent or greater), setbacks of 100 feet or more are recommended,
Right-of-way setbacks from major waterbodies (oceans, lakes, estuaries, rivers) should be in excess of 100 to 1000
feet.

B d. Avoid locations requiring excessive cut and fill. (AASHTO, 1991)

Bl . Avoidlocations subject to subsidence, sink holes, landslides, rock outcroppings, and highly erodible
soils. (AASHTO, 1991; TRAB, Campbell, 1988)

fp— -
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(AASHTO, 1991. Hamgan, et al., 1989)

Erosion and sediment control structures (extended detention dry ponds, permanent sediment traps, catchment basins, .
etc.) should be planned and located during the design phase and included as part of the design specifications to
ensure that such structures, where needed, are provided within the highway right-of-way.

BB g. - Plan residential roads and streets in accordance with local subdivision regulations, zoning
ardinances, and other local site planning requirements (Intemnational City Managers Association,
Model Zoning/Subdivision Codes). Residential road and street pavements should be des:bned with
minimum widths.

Local roads and- streets should have right-of-way widths of 36 to 50 feet, with lane widths of 10 to 12 feet.
Minimum pavement widths for residential streets where street parking is permittzd range from 24 to 28 feet between
curbs. In large-lot subdivisions (1 acre or more), grassed drainage swales can be used in lict of curbs and gutters
and the width of paved road surface can be between 18 and 20 fect.

Bl h. Select the most economic and environmentally sound route location. (FHWA, 1991)

MM/ Use appropriate computer models and methods to determine urban runoff impacts with alf
_ proposed route cormridors. (Driscoll, 1990)

Computer models to determine urban runoff from streets and highways include TR-55 (Soil Conservation Service
model for controlling peak runoff); the P-8 model to determine storage capacity (Palmstrom and Walker); the FHWA
highway runoff model (Driscoll et al., 1990); and others (e.g., SWMM, EPA’s stormwater management model; HSP
continuous simulation model by Hydrocomp, Inc.).

M) Comply with National Environmental Policy Act requirements including other State and local
requirements, (FHWA, T6640.8A) '

-k. Coordinate the design of pollution controls with appropriate State and Federal enwronmenra!
agencies. (Maryland DOE, 1983)

4-138 EPA-840-B-92-002 January 1993
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-Chapter 4 Vil, Roads, Highways, and Bridges

B/, Develop local official mapping to show location of proposed highway corridors.

Official mapping can be used to reserve land areas needed for public facilities such as roads, highways, bridges, and
urban runoff treatment devices. Arcas that require protection, such as those which are sensitive to disturbance or

_ development-related nonpoint source pollution, can be reserved by planning and mapping necessary infrastructere

for location in suitable areas.

5. Effectiveness Information and Cost Information

The most economical time to consider the type and location of erosion, sediment, and NPS pollution control is early
in the planning and design phase of roads and highways. It is much more costly to correct polluted runoff problems
after a road or highway has already been built. The most effective and ofien the most economical control is to
design roads and highways as close to existing grade as possible to minimize the area that must be cut or filled and
to avoid locations that encroach upon adjacent watercourses and wet areas. However, some portions of roads and
highways cannot always be located where NPS pollution does not pose a threat to surface waters. In these cases,
the impact from potential pollutant loadings should be mitigated. Interactive computer models designed to run on
a PC are available (e.g., FHWA's model, Driscoll et al., 1990) and can be used to examine and project the runoff

impacts of a proposed road or.highway.design.on surface waters...Where controls.are- determined .to:be needed; ...~

several cost-cffective management practices, such as vegetated filter strips, grassed swales, and pond systems, can
be considered and used to treat the polluted runoff. These mitigating practices are described in detail in the
discussion on urban developments (Management Measure IV.A).

EPA-840-B-92-002 January 1993 4-139
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Site, design, and maintain bridge structures so that sensitive and valuable aquatic
ecosystems and areas providing important water quality benefits are protected from

adverse eflects.

1. Applicability

This management measure is intended to be applicd by States to new, relocated, and rehabilitated bridge structures

in order to control erosion, streambed scouring, and surface runoff from such activities. Under the Coastal Zone Act
e programs in conformity with this management measiire and will have some flexibility in doing so. ‘The application
of management measures by States is described more fully in Coastal Nonpoint Pollution Control Program: Program
Development and Approval Guidance, published jointly by the U.S. Environmental Protection Agency (EPA) and
the Natiopal Oceanic and Atmospheric Administration (NOAA) of the U.S. Department of Commerce.

2. Description’

This measure requires that NPS runoff impacts on surface waters from bridge decks be assessed and that appropriate
management and treatment be employed to protect critical habitats, wedands, fisheries, shellfish beds, and domestic
- water supplies. The siting of bridges should be a coordinated effort among the States, the FHWA, the U.S, Coast

Guard, and the Army Corps of Engincers. Locating bridges in coastal areas can cause significant erosion and
- sedimentation, resulting in the loss of wetlands and riparian areas. Additionally, since bridge pavements are
f extensions ‘of the connecting highway, runoff waters from bridge decks also deliver loadings of heavy metals,

- . hydrocarbons, toxic substances, and deicing chemicals to surface waters as a result of discharge through scupper

' 1

drains with no overland buffering. Bridge maintenance can also contribute heavy loads of lead, rust particles, paint,
;.. ..abrasive, solvents, and-cleaners into surface waters. Protection against possible poilutant overloads can be afforded
4 by minimizing the use of scuppers on bridges traversing very sensitive waters and conveying deck drainage to land

for treatment. Whenever practical, bridge structures should be located to avoid crossing over seusitive fisherics and
I3 shellfish-harvesting areas lo prevent washing polluted runoff through scuppers into the waters below. Also, bridge
L design should account for potential scour and erosion, which may affect shellfish beds and botiom sediments.

3. Management Measure Selection

g ' " :
This management measure was selected because of its documented effectiveness and to protect against potential
pollution impacts from siting bridges over sensitive waters and tributaries in the coastal zone. There are several

i examples of siting bridges to protect sensitive areas. The Isle of Palms Bridge near Charleston, South Carolina, was

: . designed without scupper drains to protect a local fishery from polluted runoff by preventing direct discharge into

the waters below. In another example, the Louisiana Department of Transportation and Development specified
l# stringent requiremnents before allowing the construction of a bridge to protect destruction of fragile wetlands near

‘ oo New Orleans. A similar requirement was specified for bridge construction in the Tampa Bay area in Florida (ENR,

1991).

Loy 4140 EPA-840-8-92-002 January 1993
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4. Practices

As discussed more fully at the beginning of this chapter and in Chapter 1, the following practices are described for
illustrative purposes only. State programs need not require implementation of these practices. However, as a
practical matter, EPA anticipates that the management measure set forth above generally will be implemented by
applying one or more management practices appropriate to the source, location, and climate. The practices sct forth
below have been found by EPA to be representative of the types of practices that can be applied successfully to
achieve the management measure described above.

Additional erosion and sediment control management practices are listed in the construction section for urban sources
of pollution (Management Measure IV.A).

Bl 2. Coordinate design with FHWA, USCG, COE, and other State and Federal agencies as appropriate.

M b. Review National Environmental Policy Act reqi:irements'to ensure that environmental concemns are
met (FHWA, T6640.8A and 23 CFR 771).

.- ..-c.__Avo:‘d.hfghway locations_requiring.nUMerous. river-crossings. (AASHTO,I9G1T) v o - wws swme ma vmirensommsr o wvaem o

Bl . Direct poliutant loadings away from bridge decks by diverting runoff waters to land for treatment.

Bridge decks should be designed to keep runoff velocities low and control pollutant loadings. Runoff waters should
be conveyed away from contact with the watercourse and directed to a stable storm drainage, wetland, or detention
pond. Conveyance systems should be designed to withstand the velocities of projected peak discharge.

MM e. Restrict the use of scupper drains on bridges less than 400 feet in length and on bridges crossing
very sensitive ecosystems.

Scupper drains allow direct discharge of runoff into surface waters below the bridge deck. Such discharges can be

of concemn where the waterbody is highly susceptible to degradation or is an outstanding resource such as a spawning

area ot shellfish bed. Other sensitive waters include water supply sources, recreational waters, and irrigation systems.
Care should be taken to protect these arcas from contaminated runoff.

B/ Sieand design new bridges to avoid sensitive ecosystems.

Pristine waters and sensitive ccosyst;:ms should be protected from degradation as much as possible. Bridge structures
should be located in ajtemnative areas where only minimal environmental damage would result.

B g. On bridges with scupper drains, provide equivalent urban runbﬂ treatment in terms of poliutant load
reduction elsewhere on the project to compensate for the loading discharged off the bridge.

5. Effectiveness Information and Cost Information

Effectively controlling NPS pollutants such as road contaminants, fugitive dirt, and debris and preventing accidental

. spills from entering surface waters via bridge decks are necessary to protect wetlands and other sensitive ecosystems.

Therefore, management practices such as minimizing the use of scupper drains and diverting rupoff waters to Jand
for treatment in detention ponds and infiltration systems are known to be effective in mitigating pollutant loadings.
Tables 4-7 and 4-8 in Section II provide cost and effectiveness data for ponds, constructed wetlands, and filtration

devices.
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C. Management Measure for Construction Projects

(1) Reduce erosion and, to the extent practicable, retain sediment onsite during and
after ¢onstruction and

(2) Prior {0 land disturbance, prepare and implement an approved erosion control
plan of similar administrative document that contains erosion and sediment

contrgl provisions. .

1. Applicabllity

4 TR et i

highway, and bridge construction projects in order to control erosion and offsite movement of sediment from such
project sites, Under the Coastal Zone Act Reauthorization Amendments of 1990, States are subject to a number of
requirements as they develop coastal NPS programs in conformity with this management measure and will have some
flexibility in doing so. The application of management measures by States is described more fully in Coastal
Nonpoint Pollution Control Program: Program Development and Approval Guidance, published jointly by the U.S,
Environmental Protection Agency (EPA) and the National Oceanic and Atmospheric Administration (NOAA) of the

U.S. Department of Commerce.

2. Description

Erosion and sedimentatiop from construction of roads, highways, and bridges, and from unstabilized cut-and—ﬁil
areas, can significantly impact surface waters and wetlands with silt and other pollutants including heavy metals,
hydrocarbons, and toxic substances. Erosion and sedimeat control plans arc effective in describing procedures for

.mil.igating erosion problems at construction sites before any land-disturbing activity begins. Additional relevant

practices are described in Management Measures IILA and IILB of this chapter,

Bridge - construction projects include grade separations (bridges over roads) and waterbody crossings. Erosion
problems at grade separaiions result from water running off the bridge deck and runoff waters flowing onto the
bridge deck during constyuction. Controlling this runoff can prevent erosion of slope fills and the undermining
failure of the concrete slab at the bridge approach. Bridge coastruction over waterbodies requires careful planning
to limit the disturbance of streambanks. Soil materials excavated for footings in or near the water should be removed
and relocated to prevent ihe material from being washed back into the waterbody. Protective berms, diversion
ditches, and silt fences paraliel to the waterway can be effective in preventing sediment from reaching the waisrbody.

Wetland areas will need special consideration if affected by highway construction, particularly in areas where

. construction involves adding fill, dredging, or installing pilings. Highway development is most disruptive in wetlands

since it may cause increased sediment loss, alteration of surface drainage patterns, changes in the subsurface water
table, and loss of wetland habitat. Highway structures should not restrict tidal flows into salt marshes and other
coastal wetland areas becpuse this might allow the intrusion of freshwater plants and reduce the growth of salt-
tolerant species. To safeguard these fragile areas, the best practice is to locate roads and highways with sufficient
setback distances between the highway right-of-way and any wetlands or riparian areas. Bridge construction also

" can impact water circulatiod and quality in wetland areas, making special techniques necessary to accommodate

construction. The following case study provides an example of a construction project where special considerations
were given to wetlands.
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CASE STUDY - BRIDGING WETLANDS IN LOUISIANA

To provide protection {or an environmentally critical welland outsida New Orleans, the Louisiana Department of
Transportation and Development (DOTD) required a special construction technique to build almost 2 miles of
twin elevated structures for the Interstato 310 link batween !-10 and U.S. Routs 80. A technique known as *end-
on" construction was devised to work from the decks of the structutes, building each section of the bridge from
the top of the last completed section and using heavy cranes to push each section forward one bay at a time.
The cranes were also vsed to position steel platforms, drive in support pilings, and lay deck slabs, alternating
this procedure between each bay. -Without this techniqus, the Louisiana DOTD would not have been pemmitted
to build this structure. The twin 9,200-foot bridges took 485 days to complete at a cost of $25.3 miilion
{Engineering News Record, 1991).

3. Management Measure Selection

This management measure was selected because it supports FHWA's erosion and sediment control policy for all

highway and bridge construction projects and is the administrative policy of seyeral §tate highway deparmentsand . . .

e e T T i L e e T e T ) e T

" Jocal govemméntal agencics involved in 1and development activity. Examples of erosion and sediment controls and
8 B P p

NPS pollutant control practices are described in AASHTO guidelines and in several State erosion control manuals
(AASHTO, 1991; North Carolina DOT, 1991; Washington State DOT, 1988). A detailed discussion of cost-effective
management practices is available in the urban development section (Section ) of this chapter. These example
practices are also effective for highway construction projects. ‘

4. Practices-

As discussed more fully at the beginning of this chapter and in Chapter }, the following practices are described for
illustrative purposes only. State programs nced not require implementation of these practices. However, as a
practical matter, EPA anticipates that the management measure set forth above generally will be implemented by

‘applying one or more management practices appropriate to the source, Jocation; and climate. The practices set forth

below have been found by EPA to be representative of the types of practices that can be applied successfully
achieve the management measure described above.

_Additional erosion and sediment control management practices are listed in the construction section (Section III) of -

this chapter.

Ml a. Write erosion and sediment control requirements into plans, speciﬁcétiané, and estimates for
Federal aid construction projects for highways and bridges (FHWA, 1991) and develop erosion
control plans for earth-disturbing activities.

Erosion and sediment control decisions made during the planning and location phase should be written into the
contract, plans, specifications, and special provisions provided to the construction contractor. This approach can
establish contractor responsibility to carry out the explicit contract plan recommendations for the project and the

erosion control practices needed.
Bl 5. Coordinate erosion and sediment controls with FHWA, AASHTO, and Slate guidelines.

Coordination and scheduling of the project work with State and local authorities are major considerations in
controlling anticipated erosion and sediment problems. In addition, the contractor should submit a general work
schedule and plan that indicates planned implementation of temporary and permanent erosion control practices,
including shutdown procedures for winter and other work interruptions. The plan also should include proposed
methods of control on restoring borrow pits and the disposal of waste and hazardous materials.

EPA-840-B-92-002 January 1993 4-143
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VlI, Reads, Highways, and Bridges ’ Chapter 4

M c. Install permanent erosion and sediment contro! structures at the eamest practicable time in the
construction phase.

Permanent or temporary soil stabilization practices should be applied to cleared areas within 15 days after final grade
is reached on any portion of the site. Soil stabilization should also be applied within 15 days to denuded areas that
may not be at final grade but will remsain exposed to rain for 30 days or more. Soil stabilization practices protect
soil from the erosive forces of raindrop impact and flowing water. Temporary erosion control practices usually
include seeding, mulching, establishing general vegetation, and early application of a gravel base on areas to be
paved. Permanent soil stabilization practices include vegetation, filter strips, and structural devices.

Sediment basins and traps, pcrimcu.:r dikes, sediment barriers, and other practices intended to trap sediment on site
should be constructed as a first step in grading and should be functional before upslope land disturbance takes place.
Structural practices such as earthen dams, dikes, and diversions should be seeded and mulched within 15 days of
installation. <

B o, Coordinate temporary erosion and sediment control structures with permanent practices.

o e s
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= e K | E TR OTary “eroston and -sediment comrols should be rcmovcd and dlsposod uf wnhm 30 u;;m ﬁna] site

stabilization is achieved or after the temporary practices are no longer needed. Trapped sediment and other disturbed
soil areas resulting from the disposition of temporary controls should be permanenty stabilized to prevent further.
erosion and sedimentation (AASHTO, 1991).

W8 e. Wash allvehicles prior to leaving the construction site to remove mud and other deposits. Vehicles
entering or leaving the site with trash or other loose materials should be covered fo prevent
transport of dust, dirt, and debris. Install and maintain mud and silt traps.

Ml Mitigate wetland areas destroyed during construction.

Marshes and some types of wetlands can often be developed in areas where fill material was extracted or in ponds
designed for sediment control during construction. Vegetated strips of native marsh grasses established along
highway embankments near wetlands or riparian areas can be cﬂ‘ccuvc to protect these areas from erosion and
sedimentation (FHWA, 1991).

g Minimize the area that is cleared for construction.

BN h. Construct cut-and-fill slopes in a manner that will minimize erosion.

Cut:and-fill slopes should be constructed in a manner that will minimize erosion by taking into consideration the
length and_steepness of slopes, soil types, .upslope drainage areas, and ground-water conditions. Suggested
recommendations are as follows: reduce the length of long steep slopes by adding diversions or terraces; prevent
concentrated runoff from flowing down cut-and-fill slopes by containing these flows within flumes or slope drain
structures; and create ronghened soil surfaces on cut-and-fill slopes to slow runoff flows. Wherever a slope face
Crosses a water seepage plane, thercby cndangenng the stability of the slope, adequate subsurface drainage should
be provided.

M. Minimize runoff entering and leaving the site through perimeter and onsite sediment controls.

M. inspect and maintain erosion and sediment control practices (both on-site and perimeter) until
disturbed areas are permanently stabilized.

4-144 EPA-840-B-92-002 January 1593
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Chapter 4 Vil. Roads, Highways, and Bridges

Bl k. Divert and convey offsite runoff around disturbed soils and steep slopes fo stable areas In order
to prevent transpert of poliutants off site.

M, After construction, remove temporary control struclures and restore the affected area. Dispose of
sediments in accordance with State and Federal regulations.

W m. Al storm drain Inlets that are made operable during construction should be protected so that
sediment-laden water will not enter the conveyance system without first being filtered or otherwise
treated to remove sediment.

5. Effectiveness Information and Cost Information

Thbe detailed cost and effectiveness information presented under the construction measure for urban development is
also applicable to road, highway, and bridge construction. See Tables 4-15 and 4-16 in Section IIL

pem e s A s
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i D. Management Wieasure for C

__. Chemical Control .

{1) Limit the application, generation, and migration of toxic substances;
(2) Ensure the proper storage and disposal of toxic materials; and

(3) Apply nutrients at rates necessary to establish and maintain vegetation without
causing significant nutrient runoff to surface water.

: *-"1~.~APP"cability o : . L LT e I e e 2T L e ibeie e li e i v s e e o

This management measure is intended to be applied by States o new, resurfaced, restored, and rehabilitated road,
highway, and bridge construction projects in order to reduce toxic and nutrient loadings from such project sites.
Under the Coastal Zone Act Reauthorization Amendments of 1990, States are subject to a number of requircments
as they develop coastal NPS programs in conformity with this management measure and will have some flexibility
in doing so. The application of management measures by States is described more fully in Coastal Nonpoint
Pollution Control Program: Program Development and Approval Guidance, published jointly by the U.S.
Environmental Protection Agency (EPA) and the National Oceanic and Atmospheric Administration (NOAA) of the
U.S. Department of Commerce,

2. Description

The objective of this measure is to guard against toxic spills and hazardous loadings at construction sites from
equipment and fuel storage sites. Toxic substances tend to bind to fine soil particles; however, by controlling
sediment mobilization, it is possible to limit the loadings of these pollutants. Also, some substances such as fuels
and solvents are hazardous and excess applications or spills during construction can pose significant environmental
impacts. " Proper management and control of toxic substances and hazardous materials should be the adopted
procedure for all construction projects and should be established by erosion and sediment control plans. Additional
relevant practices are described in Management Measure IILB of this chapter.

3. Management Measure Selection

This management measure was selected because of existing practices that have been shown to be effective in
mitigating construction-generated NPS pollution at highway project sites and equipment storage yards. In addition,
maintenance areas containing road salt storage, fertilizers and pesticides, snowplows and trucks, and tractor mowers

~have the potential to contribute NPS pollutants to adjacent watercourses if not properly managed (AASHTO, 1988,
1991a). This measure is intended to safeguard surface waters and ground water from toxic and hazardous pollutants
generated at construction sites. Exarnples of effective implementation of this measure are presented in the section
on construction in urban areas. Several State environmental agencies are using this approach to regulate toxic and
hazardous pollutants (Florida DER, 1988; Puget Sound Basin,.1991).

4-146 EPA-840-8-92-002 January 1993
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4. Practices

As discussed more fully at the beginning of this chapter and in Chapter 1, the following practices are described for
illustrative purposes only. State programs need not require implementation of these practices. However, as a
practical matter, EPA anticipates that the management measure set forth above generally: will be implemented by
applying one or more management practices appropriate to the source, location, and climate. The practices set forth
below have been found by EPA to be representative of the types of practices that can be applied successfully to
achieve the managernent measure described above.

The practices that are applicable to this management measure are described in Section IILB.

5. Effectiveness Information and Cost Information

The detailed cost and effectiveness data presented in the Section IILA of this chapter describing NPS controls for

construction projects in urban development arcas are also applicable to highway construction projects.

EPA-840-8B-92-002 January 1993 4-147
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Vil, Roads, Highways, and Bridges ‘ Chapter 4

Incorporate pollution prevention procedures into the operation and maintenance of
roads, highways, and bridges to reduce pellutant loadings to surface waters.

. 1. Applicability

This management measure js intended to be applied by States to existing, restored, and rehabilitated roads, highways,
and bridges. Under the Coastal Zone Act Reauthorization Amendments of 1990, States are subject to a number of
rcquircmns as they develop coastal NPS programs in conformity with this management measures and will have
.5pme flexibility in-doing so. The application of -measures.by. States-is- describedmorgsfully-in-Coastal"Nonpoint .
“Pollution Control Program: Program Development and Approval Guidonce, published jointly by the U.S.
Environmental Protection Agency (EPA) and the National Oceanic and Atmospheric Administration (NOAA) of the
LS. Department of Commerce.

2. Description

Substantial amounts of eroded material and other pollutants can be generated by operation and maintenance
procedures for roads, highways, and bridges, and from sparsely vegetated areas, cracked pavements, potholes, and
poorly operating urban runoff control structures, This measure is intended to ensure that pollutant loadings from
roads, highways, and bridges are minimized by the development and implementation of a program and associated
pracﬂces 10 ensure that sediment and toxic sitbstance loadings from operation and maintenance activities do not
impair coastal surface waters. The program to be developed, using the practices described in this management
measure, should consist of and identify standard operating procedures for nutrient and pesticide management, road
salt use minimization, and maintenance guidelines (c.g., capture and contain paint chips and other particulates from
bridge maintenance operations, rcsurfacmg. and potholc rcpaus)

3. Management Measure Selectlon

This management measure for operation and maintenance was selected because (1) it is recommended by FHWA

© as a cost-effective practice (FHWA, 1991); (2) it is protective of the human environment (Puget Sound Water Quality

Authority, 1989); (3) it is effective in controlling crosion by revegetating bare slopes (AASHTO, 1991b); (4)itis
helpful in minimizing polluted runoff from road pavements (Transponation Research Board, 1991); and (5) both
Federal (Richardson, 1974) and State highway agencies (Minnesota Pollution Control Agency;” 1989; Pitt, 1973)

advocate highway maintenance as an effective practice for minimizing pollutant loadings.

Maintenance of erosion and sediment control practices is of critical importance. Both temporary and permanent
controls require frequent and periodic cleanout of accumulated sediment. Any trapping or filtering device, such as
silt fences, sediment basins, buffers, inlets, and check dams, should be checked and cleaned out when approximately
SO percent of their capacity is reached, as determined by the eredible nature of the soil, flow velocity, and quantity
of runoff, Seasonal and climatic differences may require more frequent cleanout of these structures. The sediments
rernoved from these control devices should be deposited in permanently stabilized areas to prevent further erosion
and sediment from reaching drainages and receiving streams. After periods of use, control devices may require
replacement of deteriorated materials such as straw bales and silt fence fabrics, or restoration and reconstruction of

sediment basins and riprap installations.

4-148 : EPA-840-8-92-002 January 1993
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Permanent erosion controls such as vegetated filter strips, grassed swales, and velocity dissipators should be inspected
periodically to determine their integrity and continued effectiveness. Continual deterioration or damage to these
controls may indicate a need for better design or construction.

4. Practices

As discussed more fully at the beginning of this chapter and in Chapter 1, the following practices are described for
illustrative purposes only. State programs need not require implementation of these practices. However, as a
practical matter, EPA anticipates thal the management measure set forth above generally will be implemented by

- applying one or more management practices appropriate to the source, location, and climate. The practices set forth
below have been found by EPA to be representative of the types of practices that can be applied successfully apply
to achieve the management measure described above.

B 2. Seced and fertilize, seed and mulch, and/or sod damaged vegetated areas and slopes.

WM b. Establish pesticide/herbicide use and nutrient management programs.

Refer to the Management Measure for Construction Site Chemical Control i this chapter.,

MBc. Restrict herbicide and pesticide use in highway rights-of-way to applicators certified under the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) to ensure safe and effective
application. ’ '

Mg The use of chemicals such as soil stabilizers, dust palliatives, sterilants, and growth inhibitors
should ba limited to the best eslimate of optimum application rates. All feasible measures should
be taken lo avoid excess application and consequent intrusion of such chemicals into surface
runoff. , :

BBe. Sweep, vacuum, and wash residential/urban streets and parking lots.

MM s Collect and remove road debris.

¥ | g. Cover salt storage piles and other deicing materials to reduce contamination of surface waters. -

- Locate thern outside the 100-year floodplain.

W h. Regulate the application of deicing salts to prevent oversalting of pavement,
BB/ Use specially equipped salt application trucks.

Bl Uss alternative deicing materials, such as sand or salt substitutes, where sensitive ecosystems
should be protected.

WM k. Prevent dumping of accumulated snow into surface waters.
MM/ Maintain retaining walls and pavements to minimize cracks and leakage.
MM m. Repair potholes.

B n. Encourage litter and debris control management.

EPA-840-8-92-002 January 18993 ' 4-149
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Bl 0. Dsvelop an inspection program to ensure that general mamrenance Is performed on urban runoff
and NPS poliution control facilities.

To be effective, crosion and sediment control devices and practices must receive thorough and periodic inspection
checks. The following is a suggested checklist for the inspection of erosion and sediment coatrols (AASHTO
Operating Subcommittee on Design, 1990):

« Clean out sediment basins and traps; ensure that structures are stable.

* Inspect silt fences and replace deteriorated fabrics and wire connections; properly dispose of deteriorated
materials.

Renew riprapped arcas and reapply supplemental rock as necessary.

Repair/replace check dams and brush barriers; replace or stabilize straw bales as needed.

Regrade and shape berms and drainage ditches to ensure that runoff is properly channeled.

Apply seed and mulch where bare spots appear, and replace matting material if deteriorated.

Ensure that culverts and jnlets are protected from siltation.

Inspect all permanent erosion and sediment controis on a schcduled. progra.mmad basis.

e e et

maintained.

g Dispose of accumulated sediment collected from urban runoff management and pollution control
facilities, and any wastes generated during maintenance operations, in accordance with appropriate
local, State, and Federal regulations.

Ml ;. Uss techniques such as suspended tarps, vacuums, or booms to reduce, to the extent practicable,
the delivery to surface waters of pollutants used or generated during bridge maintenance (e.g.,
paint, solvents, scrapings).

Ml s. Develop education programs to promote the practices listed above.

5. Eﬂ'ectiveness Informatlon and Cost lnformatlon

PEET TR 4w e g e e e ba s e

vaennvc maintenance is a time-proven, cost-effective managcmcnt approach, QOperation schedules and maintenance -

procedures to restore vegetation, proper management of salt and fertilizer application, regular cleaning of urban
runoff structures, and frequent sweeping and vacuuming of urban streets have effective results in pollution control.
Litter control, clean-up, and fix-up practices are a low-cost means for eliminating causes of pollution, as is the proper
handling of fertilizers, pesticides, and other toxic materials including deicing salts and abrasives. Table 4-30 presents
summary information on the cost and effectiveness of operation and maintenance practices for roads, highways, and
bridges. Many States and communities are already implementing several of these practices within their budget
limitations. As shown in Table 4-30, the use of road salt alternatives such as calcium magnesium acetate (CMA)
can be very costly. Some researchers have indicated, however, that reductions in corrosion of infrastructure, damage
to roadside vegetation, and thie quantity of material that needs to be applicd may offset the higher cost of CMA,
Use of road salt minimization practices such as sall storage protection and special salt spreading equipment reduces
the amount of salt that a State or community must purchase. Consequently, implementation of these practices can
pay for itself through savings in salt purchasing costs. Similar programs such as nutrient and pesticide management
can also lead to decreased expenditures for materials.

4-150 EPA-840-8B-52-002 January 19393
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CMA Eligible for Matching Funds

Calclum magnesium acetate (CMA) Is now eligible for Federal matching funds under the Bridge Program of the
Intermodal Surface Transportation Efficlency Act (ISTEA) of 1991. The Act provides 80 percant funding for use
©of CMA on sslt-sensitive bridges in order to protect against corrosion and to extend thelr usefu life. CMA can
also be used fo protect vegetation from salt damage in environmentally sensitive areas. '
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Vil. Roads, Highways, and Bridges Chéprer 4

| F. Mahagemé'ﬁt'MeaSure-fOr Rdad,' High\iva.y, and Bridge |

Runoff Systems o

Deveiop and Implement runoff rﬁanagement systems for existing roads, highways,
and bridges to reduce runoff poHutant concentrations and volumes entering surface

waters, '

(1) identify priority and - watershed pollutant reduction opportunities (e.g.,
improvements to existing urban runoff control structures; and ‘

(2) Establish schedules for implementing appropriate controls.

1. Applicability

This management measure is intended to be applied by States to existing, resurfaced, restored, and rehabilitated
roads, highways, and bridges that contribute to adverse effects in surface waters. Under the Coastal Zone Act
Reauthorization Amendments of 1990, States are subject to a number of requirements as they develop coastal NPS
programs in conformity with this management measure and will have some flexibility in doing so. The application
of management measures by States is described more fully in Coastal Nonpoint Pollution Control Program: Program
Development and Approval Guidance, published jointly by the U.S. Environmental Protection Agency (EPA) and
the National Oceanic and Atmospheric Administration (NOAA) of the U.S. Department of Commerce.

2. Description

This measure requires that operation and maintenance systems include the development of retrofit projects, where
needed, to collect NPS pollutant loadings from existing, reconstructed, and rehabilitated roads, highways, and bridges.

.. Poorly designed-or maintained roads and bridges can generate significant erosion and poliution loads containing

heavy metals, hydrocarbons, sediment, and debris that run off into and threaten the quality of surface waters and their
tributaries. In areas where such adverse impacts to surface waters can be attributed to adjacent roads or bridges,
retrofit management projects to protect these waters may be needed (e.g., installation of structural or nonstructural
pollution controls). Retrofit projects can be located in existing rights-of-way, within interchange loops, or on
adjacent land areas. Areas with severe erosion and pollution runoff problems may require relocation or
reconstruction to mitigate these impacts. : ‘

Runoff management systems are a combination of nonstructural and structural practices selected to reduce nonpoint
source loadings from roads, highways, and bridges. These Systems are expected to include structural improvements
to existing runoff control structures for water quality purposes; construction of new runoff control devices, where
necessary 10 protect water quality; and scheduled operation and maintenance activities for these runoff control
practices. Typical runoff controls for roads, highways, and bridges include vegetated filter strips, grassed swales,
detention basins, constructed wetlands, and infiltration trenches. '
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3. Management Measure Selection

This management measure was selected because of the demonstrated effectivencss U_f retrofit systems for existing
roads and highways that were constructed with inadequate nonpoint source poltlution controls or without such
controls. Structural practices for mitigating polluted runoff from existing highweys are described in the literature

(Silverman, 1988).

4. Practices

As discussed more fully at the beginning of this chapter and in Chapter 1, the following practices are described for

illustrative purposes only. State programs need not require implementation of thesc practices. However, as a-
practical matter, EPA anticipates that the management measure set forth above generally will be implemented by

applying one or more management practices appropriate to the source, location, and climate. The practices set forth

below have been found by EPA to be representative of the types of practices that can be applied successfully to

achieve the management measure described above.

M=, Locate runoff treatment facilitles within existing rights-of-way or in meaians and interchange loops.

"WMp, Develop multiple-use treatment facilties on adjacent lands (e.g., parks and golf courses).

Wlc. Acquire additional Iand for locating treatment facilities.
Mg Use underground storage whera no altemnative is available.

Mlo. Maximize the length and width of vegetated filter strips to slow the travel time of sheet flow and
increase the infiltration rate of urban rurnioff.

5. Effectiveness Information and Cost Information

Cost and effectiveness data for structural urban runoff management and pollutiop Sontrel facilities are outlined in
Tables 4-15 and 4-16 in Section III and discussed in Section 1V of this chapter and arc applicable to determine the
cost and effectiveness of retrofit projects. Retrofit projects can often be more costly to construct because of the need
to locate the required structures within existing space or the need to locate the strUCtures within adjacent property
that requires purchase. However, the use of multipie-use facilities on adjacent Jands: such as diverting runoff waters
to parkland or golf courses, can offset this cost. Nonstructural practices described in the urban section also can be
effective in achieving source control. - As with other sections of this document, the €0sts of loss of habitat, fisheries,
and recreational areas must be weighed against the cost of retrofitting control structares within existing rights-of-way.

6. Pollutants of Concern

Table 4-31 lists the pollutants commonly found in urban runoff from roads, highways, and bridges and their sources.
The disposition and subsequent magnitude of poilutants found in highway runoff a%e site-specific and are affected

" by traffic volume, road or highway design, surrounding land use, climate, and accidental spills.

The FHWA conducted an extensive: field monitoring and laboratory analysis program to determine the pollutant
concentration in highway runoff from 31 sites in 11 States (Driscoll et al., 1990). The cvent mean concentrations
(EMCs) developed in the study for a number of pollutants are presented in Table 4-32. The study also indicated that
for highways discharging into lakes, the pollutants of major concern are phosphorus and heayy metals. For highways
discharging into streams, the pollutants of major concern are heavy metals—cadgium, copper, lead, and zinc.
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VIl. Roads, Highways, and Bridges Chapter 4

Table 4:31. Highway Runoff Constituents and Thelr Primary Sources

Constituents Primary Sources

Particulales Pavement wear, vehicles, atmosphere, maintenance

Nitrogen, Phosphorus Almosphere, roadside lertilizer application

Lead Leaded gasoline (autc exhaust), tire wear (lead oxide filler
material, jubricating oil and gteass, beating wear)

Zine - Tire wear (filler material), molor oil (stabilizing additive}, grease

lron Auto body rust, steel highway structures {(guard rails, bridges,
efc.), moving engine paris

Copper Metal plating, bearing and bushing wear, moving engine parts,
brake lining wear, fungicides and insecticides

Cadmium Tire wear (filler material), insecticide application

Chromivm - N Metal plating, moving engine parts._break lining wear

Nickel Diesel fuel and gasoline {exhaust), lubricating oil, metal plating,
bushing wear, brake lining wear, asphalt paving

Manganese Moving engine pans

Cyanida Anticake compound (ferric ferrocyanide, sodium ferrocyanide,

: yellow prussiate of soda) used to keep deicing salt granular

Sodium, Calclum, Chloride Deicing salts o

Sulphate Roadway beds, fuel, deking saits

Petroleumn Spills, leaks or blow-by of motor lubticants, antifreeze and

hydraulic fluids, asphalt surface leachate

In colder regions where delcing agents are used, delcing chemicals and abrasives are the largest source of poliutants during
winter months, Delcing salt (primarily sodium chiotide, NaCl) Is the most commenly used delcing agent. Potential pollitants
from deking salt include sodium chiotide, ferric ferrocyanids {used to keep the salkt in granular form), and sulfates such as
. gypsum. Table 4:33 summarizes polential enviconmentaf Impacts caused by road salt. Other chemicals-used 88-8.8aftzi—. cronetnonams = e
substitute include calcium magnesium acetate (CMA) and, less fraquently, urea and glycol compounds. Researchers have
ditfering opinions on the environmenta! impacts of CMA compared to thosa of road salt {Chevron Chemical Company, 1991;

Salt Institute, undated; Transportation Aesearch Board, 1591).
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VH. Roads, Highways, and Bridges

Table 4-22. Pollutant Concentrations in Highway Runotf (Driscoll et al., 1990)

Event Mean Concentration for Event Mean Concentration for

Highways With Fewer Than Highways With Mare Than
30,000 Vehicles/Day" 30,000 Vehicles/Day"

Pollutant {mg/L) (mg/L)

Total Suspended Sollds 41 | 142

Volatile Suspended Solids 12 33

Total Organic Carbon 8 25
Chemical Oxygen Demand 49 114

Nitrite and Nitrate 0.46 0.76

Total Kjeldah! Nitrogen 0.87 1.83
Phosphate Phosphorus 0.16 0.40

Copper 0.022 o054

Lo 0080 T _ .___.0-400-
Zinc 0.080 : 0.329

*Event mean concentrations are for the 50% median site.

Table 4-33. Potential Environmental Iimpacts of Road Salts

Environmental Rasource

Potential Environmental Impact of Road Salt {(NaCl)

Solls
" 'Vegaétation
Ground Water

Surface Water

Aguatic Life

Human/Mammalian

~Gsiotic stress and soll compaction hamm root systems. Spray causes

May accumulate in soil. Breaks down soll structure, increases erosion.
Causes soll compaction that results in decreased permeability.

foliage dehydration damage. Many plant species are salt-sensitive,

Mobile Na and Ci lons readilly reach ground water, Increases NaCl
concentration in wall water, as well as alkalinity and hardness.

Causes density stratification in ponds and lakes that can prevent
reoxygenation. Increases runoff of heavy metals and nutrients through
increased erosion.

Monovalent Na and Cl lons stress osmolic balances, Toxic levels: Na -

500 ppm for strickleback; Cl - 400 ppm for trout,

Sodium Is finked to hear disease and hypertension. Chilorine causes
unpleasant taste in drinking water. Mild skin and eye irritant. Acute oral

¥ AT

LD,, in rats is.approximately 3,000 mg/kg (slightly toxic).
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Selection

As a general rule, it is best to select the largest and healthiest specimens, However, be sure to
note that they are not pot-bound. Smaller, younger plants may result in 2 low rate of plant
survival.! When selecting native species, consider the site they are to be planted in, and the
space that you have to plant. For example: Mountain species such as koa and maile will not
grow well in hot coastal areas exposed to strong ocean breezes. Lowland and coastal species
such as wiliwili and Kou require abundant sunshine and porus soil. They will not grow well with
frequent cloud cover, high rainfall and heavy soil.

Consider too, the size that the species will grow to be. It is not wise to plant trees that will grow -
too large.? Overplanting tends to be a big problem in the landscape due to the underestimation of
a species' height, width or spread. ' s ‘

A large, dense canopied tree such as the kukui is a good shade tree for a lawn.  However, it's
~canopy size and density of shade will limit what ¢an be planted in the surrounding area. Shade

cast by a koa and ohia lehua is relatively light and will not inhibit growth benesth it.

Keep seasons in mind when you are selecting your plants. Not all plants look good year round,
some plants such as ilima will look scraggly after they have flowered and formed seeds. Avoid
planting large areas with only one native plant, Mixing plants which naturally grow together will
ensure the garden will look good all year round.? Looking at natural habitats helps to show how
plants grow naturally in the landscape. ' '

When planting an area with a mixed-ecosystem, keep in mind the size and ecological
requirements of each plant. Start with the hardiest and most easily grown species, but allow

* space for fragile ones in-subseguent plantings.

! . . .
Plants in their wild habitat must be protected and maintained. It isbest and easiest to gét your

plants from nurseries (see list), or friend's gardens. Obtain proper permits from landowners and
make sure you follow a few common sense rules: .

collect sparingly from each plant or area.
some plants are on the state or Federal Endangered Species list. Make sure you get

permits (see app. A,B)

! K. Nagata, P.6
2 K. Nagata, P.9
3 Nagata, P.9



Soil

It is recommended that native plants not be planted in ground that is more dense than potting soil,
If there is no alternative, dig a hole in a mound.of soil mixed with volcanic cinder which
encourages maximum root development. Fill the hole with water, if the water tends to puddle or
drain too slowly, diga deeper hole until the water does not puddle longer than 1 or 2 minutes,
Well-drained soil is one of the most important things when planting natives as you will see in the
next section. '

Trrieati

Most natives do very poorly in waterfogged conditions. Do not water if the soil is damp. Water
when the soil is dry and the plants are wilting. Once established, a good soaking twice a week
should suffice. Deep soaking encourages the development of stronger, and deeper root systems.
This is better than frequent and shallow watering which encourage weaker, more shallow root

systems.

The following is a watering schedule from Kenneth Nagata's Booklet, How 7o Plant 4 Native
Hawaiian Garden: : :

WATER REQUIREMENT

Heavy 3x/ week
Moderate _ 2x [ week
Light Ix/ week

Red clay soils hold more water for a longer period of time than sandy soils do. Ifyour area is
Very sunny or near a beach, things will dry out faster. Even in the area of one garden, there are
parts that will need more or less water. Soils can vary and amount of shade and wind differ.
After plants are established (a month or two for most Plants, up to a year for some trees), you
can back off watering.

‘ Négata, p. 6
¥ Nagata, p. 8

® Nagata, p. 8
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An all-purpose fertilizer 10-10-10 is adequate for most species. They should be applied at -
planting time, 3 months later, and 6 months thereafter. Use halfthe dosage recommended for

the plant from, or from this booklet, Better yet, buy a book (suggested readings can be found in
the bibliography in the back of this pamphlet), read it, and learn more about native plants, I
guarantee that you will be pleased with the results,

-7 Bomnhorst, p. 19-20

¥ Nagata, p. 6



There are many ways to propagate and plant-out native Hawaiian species. One of the most
thourough and helpful book is Heidi Bornhorst’s book, Growing Native Hawaiian Plants. The
easiest, and best way to obtain natives for the novice gardener is to get them from a reputable

nursery (see appendix c). That way all you will have to do is know how to transplant (if
necessary) and plant-out when you are ready. These are the two methods I have listed here.

1. Use pots that are one size bigger than the potted plant is in

2. Get your potting medium ready
Good potting medium is a ¥4, % mixture of peat moss and perlite. If the plant is from a dry or
coastal area, add chunks of cinder or extra perlite. Ifit is a wet forest species, add more peat
moss or compost: Be aware that peat moss is very acidic and certain plants react severely to
acidity. )

If the plant is to eventually be planted into the ground, make a mix of equal parts peat moss,
petlite, and soil from the area in which the plant is to be planted. Slow-release fertilizer can be
mixed into the potting medium.

3,” Once pots, potting medium, fertilizer and water are ready, you can begin re-potting.
Keep the plant stem at the same depth it was in the original pot. Avoid putting the plant in too
large a pot, as the plant may not be able to soak up all the water in the soil and the roots may

drown and rot.

Mix potting medium and add slow-release fertilizer at this time. Pre-wet the medium to keep dust
down and lessen shock to the plant. Put medium in bottom of pot. Measure for the correct depth
in the new pot. Make sure there is from ¥ to 2 inches from the top of the pot so the plant can get
adequate water. Try to stand the plant upright and center the stem in the middle of the pot.

Water the plant thoroughly after transplanting. A vitamin B-1 transplanting solution can help to
lessen the transplant shock. Keep the plant in the same type of environment as it was before, sun
or shade. If roots were broken, trimm off some of the leaves to compensate for the loss.”

1. Plant most native Hawaiian plants in a sunny location in soil that is weli-drained.

2. Make the planting hole twice as wide as the root ball or present pot, and just as deep.
If the soil is clay-like, and drains slowly, mix in some coarse red or bland cinder, coarse perlite or

® Bornhorst, p.20-21



coarse compost. Place some slow-release fertilizer at the bottom of the hole.
* 3. Carefully remove the plant from the container and place it in the hole. |
The top of the soil should be at the same level as the top of the hole, ifit is too high or too low,
adjust the soil level so that the plant is at the right depth. .
4. Water thoroughly after you transplant.

Mulch

Most natives cannot compete with weeds, and therefore must be weeded around constantly in
order to thrive. Mulch is a practical alternative, which discourages and prevents weeds from -

growing,

Hawaii’s hot, humid climate leads to the breaking ;iown of organic mulches, Thick organic
muiches such as wood chips and leaves, may also be hiding places for pests.

Stone mulches are attractive, permanent and can help to improve soil quality. Red or black
cinder, blue rock chips, smooth river rocks and coral chips are some natural choices. !
Macadamia nut hulls are also easy to find and can make a nice mulch:

Never pile up mulch right next to the stem or trunk of a plant, keep it a few inches away.

4

' Bornhorst, p. 24

' Nagata, p. 7



PLACES TO SEE NATIVES ON:

The following places propagate native Hawaiian plants from seeds and/or cuttings. Their purpose
is to protect and preserve these native plants. Please contact them before going to view the sites,
they can provide valuable information and referral to other sources.

)

Maui:
1. Hoolawa Farms, P.O. Box 731, Haiku, Hawati, 96708 572-4835
2. The Hawaiian Collection, 1127 Manu St., Kula, Hawaii, 96790 878-1701
3. Kula Botanical Gardens, RR 4, Box 228, Kula, Hawaii, 96790 878-1715
4. Maui Botanical Gardens, Kanaloa Avenue across from stadium 243-7337
5. Kula Forest Reserve, access road at the end of Waipouli Rd.
Call the Maui District Forester 984-8100
6. Wailea Point, Private Condominium residence, 4000 Wailea Alanui,  875-9557
: public access points at Four Seasons Resort or Polo Beach
7. Kahanu Gardens, National Tropical Botanical Garden, _ .
Alau Pl, Hana, Hawaii, 96713 248-8912
9. Kahului Library Courtyard, 20 School Street, Kahului, Hawan 873-3097
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ZONES
The Maui County Planting Plan has compiled a system of 5 zones of plant growth for Maui
County. The descriptions of zones and maps for these zones ar¢ a3 follows:

| Zone 1:

Wet areas on the windward side of the island. More than 40 inches of rain per year.
Higher than 3,000 feet.

Zone2: i
Cool, dry areas in higher elevations (above 1,000 feet). 20 to 40 inches of rain per year.

zm. : ' . . . N
| Low, drier areas, warm to hot. Less than 20 inches of ra!h per year. Sea level to 1,000
feet. . -

Zone 4.
Lower elevations which are wetter due to proximity of mountains. 1,000 to 3,000 feet.

Zone 5

Salt spray zones in coastal areas on the windward side.

These zones are to be used as a general guide to planting for Maui County. In addition to looking
at the maps, read the descriptions of the zones and decide whic Zone best fits your area. Plants
can be listed in more than one zone and can be planted in a variety of conditions. For best results, -
take notes on the rainfall, wind, sun and salt conditions of your site. Use the zones as a general
guide for selection and read about the plants to decide which best fits your needs as far as care
and or function. : :
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PLACES TO BUY NATIVES ON:

Maui:

1. Hoolawa Farms
P O Box 731
Haiku HI 96708

The largest and best collection of natives
in the state. They will deliver, but it’s
worth the drive to go and see!

Will propagate upon request

2.  Kula True Value Nursery
Many natives in'stock
Get most of their plants from Hoolawa Farms

They take special requests
3. Kihei Garden and Landscape
4. I{ihana Nursery, Kihei
5 ‘ 'fhe Hawaiian Collection

‘Specialize in Sandalwood propagation
Will propagate special requests

575-5099

878-2551

| 244-3804

'879-1165

878-1701
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LINDA LINGLE PEngEYOUNG
GOVERNOR OF HAWAN BOARD OF LAND AND rm"‘rﬁ%. RESOURCES
DAN DAVIDSON
DEPUTY DIRECTOR FOR LAND
ERNEST Y.W. LAU
DEPUTY DIRECTOR FOR
THE COMRUSSICH O
STATE OF HAWA" WATER RESGURCE RANAGEMENT
DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES
BOATING AND OCEAN RECREATION
DIVISION OF FORESTRY AND WILDLIFE COMISSION QN WWATER RECOURCE
1151 PUNGHBOWL STREET :‘:,;gf;jg:;;*cggfgggmmm,
HVEYANCES
HONOLULU, HAWAII 95813 ::onrl‘-::smv ffm WILDLIFE
IS S
Mr. George Tengan 5 3 KAHOBLAWE IS AN REBERVE
Director NOV 12 200 LA APAEMENT
County of Maui Department of Water Supply STTE A
PO Box 1108

Wailuku, HI 96793

Re:  Natural Resources Conservation Project, Kanaio Natural Area Reserve

Dear Mr. Tengan:

Thank you and your staff for taking the time to review the Draft Environmental Assessment for
the Natural Resources Conservation Project, Kanaio Natural Area Reserve. We appreciate
your suggestion to incorporate Best Management Practices (BMPs) to minimize infiltration and
run off from construction and vehicle operations, as well as the inclusion of sample BMPs. We
intend to incorporate the Division of Forestry and Wildlife's Best Management Practices (BMPs)
for Maintaining Water Quality in Hawaii (1996) during construction, including the following
specific BMPs:

Locating roads to fit topegraphy and minimize alterations to the natural features;
Provision of culverts, dips, water bars and cross drainage to minimize road bed erosion;
Avoidance of diverting water from natural drainage ways;

Keeping road grades at less than 10%, except where terrain unavoidably requires a
short, steep grade;

Incorporation of a stabilized construction entrance;

Dust control measures as appropriate;

Silt control as need to prevent silt runoff onto Highway 31;

Sediment barriers as needed,;

Slope protection as needed;

Inlet protection as needed;

Temporary and permanent stabilization as needed; and

Maintenance of roadway to maintain a stable surface and minimize any erosion.

We also appreciate the suggestion of appropriate native plants for the project zone. In
accordance with the Management Policies of the Natural Area Reserve System, outplant:ng of
native plants not currently found in the Natural Area Reserve will be limited to those species
whose historic range includes the Natural Area Reserve.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3506.

Sincerely,
LN QMM

William Evanson
Maui Natural Area Reserves Specialist
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Protecting
Hative Hawaiian
traditional and
ostomary rights
and our

fragile environment

8985248221 KAHEA ' raue

September 8, 2003

Christen Mitchell

Division of Forestry and Wildlife '
Department of Land and Natural Resources
1151 Punchbowl Street

Honolulu, Hawai'i 96813

Re: Draft Environmental Assessment Natural Resources Conservation Project
Kanaio Natural Area Reserve August 2003

Dear Christen:

Aloha. Mahalo nui loa for providing KAHEA the opportunity to

comment on the Draft Environmental Assessment of the Natural Resources
Conservation Project in the Kanaio Natural Area Reserve, dated August 2003.

supports the proposed action to protect native dry forest and
habitat for rare and endan%ered Hawaiian species in the Kanaio Natural Area
Reserve. Approximately 90% of the native Flawaiian dry forest in the islands
has been destroyed. The dry forestis essential to the Native Hawaiian culture
lling non-native species will

and must be {é’hpituated. encing and contro
enhance the likelihood that this special area v ill be preserved for the

enjoyment and benefit of future generations. The proposed action will

have a positive impact on the land and its resouxces, which support the people

of Hawai'i, Native Hawaiian culture, and economy. The benefits of the
roposed action far outweigh any short-term minor impacts that might result

g‘om the proposed fencing project.

If we can be of any assistance in implementing the project in a timely
manner, please do not hesitate to contact us.

Sincerely, . |
MW %‘aﬁQf-v
Marjorie Ziegler
Program Associate

PO Box 27112 » Honolulu H1 96827
tel: (808) 524-8220 - fax: (808) 524-8221

44

vaww kahea.org ¢ kehea-alliance@hawalii.m.com
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LINDA LINGLE
GOVERNOR OF HAWAR

PETERT. YOUNG
CHAIRPERSON
BOARD OF LAND AND RATURAL REGOURCES

DAN DAVIDSON
DEPUTY DIRECTOR FOR LAND

ERNEST Y.W. LAU
DEPLTY (XRRECTCR FOR
THE COMRUSTION ON
WATER RESCURCE MANAGEMENT

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES
BOATING AND OCCAN RECREATION

DIVISION OF FORESTRY AND WILDLIFE cmg'gég': WATER RESOQURCE

COHNITMVATION AND

1151 PUNCHBOWL STREET : ;:;?&%?}wmmm

HONOLULU, HAWAIl 96813 FOREGTRY AND WRDLIFE
HIZTORIC PREGERVATION
KAHDOLAWE ISLAND PESERVE

COMMSSION

LAND MANAGEMENT
STATE PARKS

Ms. Marjorie Ziegler Y il
Program Associate - NOY 12 20uz
Kahea - the Hawaiian-Environmental Alliance

PO Box 27112

Honalulu HI 96827

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Ms. Ziegler:

Thank you for taking the time to review the Draft Environmental Assessment for the Natural
Resources Conservation Project in the Kanaio Natural Area Reserve.

We appreciate your comments in support of the project. We agree that the proposal will
enhance the likelihood that this special area will be preserved for the enjoyment and benefit of
future generations and that it wili have a positive impact on the land and its resources.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3508. '

Sincerely,

William Evanson
Maui Natural Area Reserves Specialist
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"‘"descnpuon 1 also appreciate the time yon and your stafl havc SpeHUnprepanng the EA and ininforming the

I~

NECEED Chuck Chimera
,_,::‘Z..-'i‘. f::‘_'_‘ ¢ <‘EFJ PO Box 664

R Kula, HI 96790

- - -
A

October 15, 2003

Division of Forestry and Wildlife
Maui Branch Natunral Arca Reserve Program

34 S. High Street
Wailuku, HI 96793

Dear Bill Evanson:

I just wanted to submit soine brief conunents regarding the draft EA-for the fencing of the Kanaio Natural
Arca Reservc. First of all, as an aulhor on the 1993 nmnagemem plzm. and as a-graduate student currently

this rare dry]and ecosystem and fully support both phascs of the fenmngprq;ect as described under the project

ublic'of your intentions. The following are a few bn f;conunenls on'the’ pro_]ect as put forth in the EA;

Te bul also to provxdc addmonal protccuon io the residential structures in the Kanaio Homesteads
¥the: west, ‘As the number of fires.on‘Maui has been on the risc over the past year, I believe that
-qmcldy and sa.{‘cly exlinguishing fires in the area will heavily depend on aceess for fire

2. Mmgatxou measures for native vegetation: Page 22 of thc EA indicatcs that no native plants over 6
inches in diameter will be removed along the fence line, and that the line will pass through weedy

" areas when posmble During the clearing of the fence line, yon may want (o eithcr avoid bulldozing

the non-native shrub Nicotiana glauca or conduct visual surveys of the foliage for the presence of
cggs or larvae of the endangered native moth, AManduca blackburni. It may be posmblc to remove the

larvae and place them on plants away from the cleared area.

3. Public Access: I understand that you want to allow for the public to freely access the NAR, but |
think that fewer gates in combination with ladders or climb-over structures would be preferabic to
gates cvery Y2 mile, I realize that climbing over an 8-foot fence will be difficult, but I also believe that
hiking over the lava of the reserve is difficult. I feel that if an individual cannot climb over an 8-foot
fence, then they will probably not be able to hike very far within the reserve itself. T think that fewer
gates, placed where people can casily aceess them, and where they can be checked to make sure they
are closcd, would be sufficient for cntry by the general public. For those that are accustomed to
hiking over the rough terrain found within the NAR, climb-overs spaced at regular intervats should be
more than adequate to allow for entry and exit. If I'm not mistaken, that would also reduce the cost of

the exclosure,
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4, .S’permoleprs hawaiiensis has-been found in thc reserve'within the past few years (Hank
Oppenhelmer atid Fern Duyall, pers: comm)f' This'is an‘cr_]dangercd species that comes up after heavy

be: lbcqied n'the former- :Uweko olani parcel.

wmter rams'an could: oss:bly

L)

Thank yuu for, recewmg n;xy
worthwlule pl‘O_]BCL R

tsiind; good luck w1th the completion of this very

LIt 1-"%.\"’\.' o

Universif y ofy
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LINDA LINGLE
GOVERMOR OF HAWAIL

PETER T, YOUNG
CHAIRPERSON
BOARD OF LAND &ND NATURAL RESOURCES

DAN DAVIDSON
DEFUTY DIRECTUR FOR LAND

ERNEST Y.W. LAY
DEPUTY DIRECTOR FOR
THE COMMISSION OH
WATER RESDURCE MANAGEKENT

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES AGUATIC RESOURCES
DOATING AND OCEAN RECREATION
DIVISION OF FORESTRY ANO WILDLIFE COMMISSION ON WATER RESOURCE
1151 PUNCHBOWL STREET e e S EMENT
HONOLULY, HAWAI! 96813 S LOUFE
HISTORIC PRESERVATION
KAHOOLAWE ISLAND RESERVE
COMLISSION
LAND MANAGERENT
STATE PARKS
. [a] v
Mr. Chuck Chimera NOV 1 2 2003
PO Box 664
Kula, H! 96790

Re:  Natural Resources Conservation Project, Kanaio Natural Area Reserve

Dear Mr. Chimera:

Thank you for taking the time to review the Draft Environmental Assessment for the Natural
Resources Conservation Project, Kanaio Ngatural Area Reserve.

We appreciate your comment that bull-dozing may be the only cost-effective method of
construction and maintenance of this fencing. In addition, we will incorporate your observation

' that the bull-dozer roads may serve both as fire breaks and as access routes for firefighters,

thus protecting the existing NAR as well as residential structures in the Kanaio Homesteads
area from fire, into the Final EA.

We acknowledge your comment that the non-native shrub Nicotiana glauca (tree tobacco)
serves as habitat for the endangered native moth, Manduca blackburni. We pian to incorporate
your recommendation to avoid bull-dozing this plant where possible, and where not, to conduct
visual surveys of the foliage for the presence of eggs or larvae to prevent disturbance to the

moth.

We also acknowledge your recommendation to incorporate ladders or climb-overs rather than
gates as the main method to provide public access into the NAR and will consider your
comments as we make the final decision on the method and location of public accessways.

Finally, we appreciate the information that Spermolepis hawaiiensis has been found in the NAR
and may be located in the former ‘Uweko’olani parcel. We will incorporate this information into

the Final EA.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3506.

Sincerely,

oA Con—

William Evanson
Maui Natural Area Reserves Specialist
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In my opin
More research 1s necessary to better
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fon it is wreng to fence in the Kanalo NARS with 8' high fencing.
determine the over all negative impact of doing sol
: The most obvious negative impact of the proposed 8' high fencing wWill be an aesthetically
" and visually disturbing barrier, Traditionally this area has always been "opep range" land.
it should remain that way with limited fencing at best to protect the scenic views. This
stature enhances the over all appeal of the ruggedness of the terrain. The fencing preject
_.will contribute to the destruction of some of Maul's greater expanses of open space. As
such this will support further division of an area that remains one of Maui's last great
open spaces. To make the drive around that part of the island in the early morning hours as
the sun rises in the Bast i8 a rejuvenating experience, The idea of 8' fencing either Mauka
—or Makai of the road is really quite disturbing for anyone frequenting the azea.

The article in the Maui News said the fencing was needed to keep out game animals and

? cattle. Any one familiar with this are knews that there are very few of these animals in
~ this arean. Certainly not enough to Jjustify the expense and unsightly-ness of such a
project. Foxr the most part these animals are somewhat self regulating to the point that
this area would be one of the least desirable for them to inhabit en a regqular basesl|
If the animals present were such a threat than why hasn't the public been allowed to

- participate in management hunts? Has the State let 1t get to a point that this serious
thr=at really exizt? It says right in the Kanaic NARS YPurpose" that the State should work
with local huntexs to help mahage any present game animals but to date that hasn't happened

_.and now you want to fence the areal Personally I have asKked oh numerous occasions if I could
hunt in thls area and have always been denied the opportunity to do se, The eXcuses I've

_heard are "the area is not clearly defined, if you are allowed to go what about the general
public?, it's ¢o close to the road, and how do we. regulate it?" My suggestion was to make

. the area Archery Only hunting and have a check-in mail box down by the road with a general
‘map of the area. It would not take to much effort to post the boundaries for this area. In

— fact, I'1l pet szome of the local hunting ¢lubs would be willing to help post the area with T
pins and signa. Hand held GPS units could be used effectively to accomplish this.
iHow often have we saen large tracts of land fenced off and our game animals slaughtered or

—~snared to death. Very little isz done in these areas after the fencing and killing. Where

i is the follow up by the organizations that purport these activities as being sound

© “management. Why isn't there any cat, rat, insect, and alien plant control after the

. |fencing/slaughter? What we do see as a result of fencing in large areas is a very real

i T threat by fire and aggressive alien plants once the animals are gone. The sad fact of the

.  matter is that in most cases fencing will not take care of the basic problem due te majer

i "changes in our environment and land management practices. We need to work toward more

. _acceptable solutions rather than constantly proposing fencing with limited fellew up! Lets

©  work towards remedying the prohlem and realize the limitations as to what can.be done

: _,effectively! )

' In ceonclugion, I feel that the landa that I love are being threatened by these practices!

i —We need to work toward=s a more balanced approach in cur future land management practices|

At 12:02 pM 10/17/03 -1000, you wrote:
Aloha Bruce:

Sarry you couldn't find the meeting the other night, No hunters showed up or made comments.

As I just mentioned to you on the phone, we are stlll accepting comments but: need to set a deadline for them in order to
keep the project moving. We will accept any comments you submit by Octeber 30 and Include them in the Final
Environmental Assessment,

Thanks for caliing to share your concerns about this project. Call me at 873-3506 or 264-9325 (cell) If you have
—J questlons or nead more information.

Printed for "Bruce R. Faulkner" <bri@maui.net> 10/31/03
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; It was good talking to you on the phene and I look forward ta working more with you on varlous hunter related Igs)as -
like Axis Deer, i

. T Mahalo

i Rlecha,

! —"Bruce R. Faulkner

i
|
' PH #'s 808-575~5300 (0}, B08—575-3505 (F), 808-280-4445 (C), 80B-572-7926 (H)

T S

" Printed for "Bruce R. Faulkner” <brfgimavi.net> . 10/31/03
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Mr. Bruce Faulkner NOV 1 2 2003

810 Kokomo Road, Ste. 209
Haiku, H! 96708

Re: Natural Resources Conservation Project; Kanaio Natural Area Reserve

Dear Mr. Faulkner:;

Thank you for taking the time to review the Draft Environmental Assessment (Draft EA) for the
Natural Resources Consetvation Project in Kanaio Natural Area Reserve.

We understand that you object to the use of eight-foot high fencing and that you believe the
fencing will be “aesthetically and visually disturbing.” The Draft EA recognizes that the visual
character, and public perception, of the Kanaio NAR is likely to change as a result of this project
and that a fence visible from the highway may detract from the “wilderness” character of Kanaio.
While it may not be possible to completely avoid these impacts, DOFAW will attempt to lessen
these impacts by placing the segment of fence along the highway farther upslope from the road,
and possibly by painting sections of fence a dark color to make it less visible.

We also acknowledge your suggestion that DOFAW utilize public hunting to address the feral
animal threat. Conservation efforts elsewhere in Hawai'i have repeatedly shown that removing
feral animal is an important first step towards protecting and restoring Hawaiian ecosystems.
Public hunting alone, in this remote area, is not likely to remove sufficient animals to provide
effective protection to the rare plants and animals of Kanaio NAR. Fourteen plant species found
in the NAR have or are proposed for legal protection under the Endangered Species Act. Just
one feral animal could seriously damage these plants and decrease the likelihood of long-term
recovery for these plants. DOFAW believes that fencing is the best option to prevent continued
decline of the unique natural resources found in Kanaio NAR.

We note that you asked about follow-up management actions planned after the fencing is
complete, specifically about cat, rate, insect and alien plant control. DOFAW intends to
incorporate practices to minimize the possibility of establishment of alien plants during
construction. After construction, ongoing maintenance of the fence will include regular visits to
repair damage, to check for animal incursion, and to control non-native weeds that may colonize
the disturbed area along the fence corridor. Long-term management of the area inside the
fence will include such actions as outplanting of appropriate native species (both rare and
common), control of non-native weeds, and control of other non-native organisms such as
insects, rodents, plant disease, etc. that may be adversely affecting forest health and the

regeneration process.
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Response to Public Comment — Bruce Faulkner
Natural Resources Conservation Project, Kanaio NAR
Page 2

Finally, we acknowledge your suggestion to “work towards a more balanced approach in our
future land management practices.” The Natural Area Reserve system was established to
“preserve in perpetuity specific land and water areas which support communities, as relatively
unmodified as possible, of the natural flora and fauna, as well as geological sites, of Hawai'i.”
(HRS, Chapter 195). DOFAW believes that the planned fencing is the most appropriate method
to provide long-term protection to the unique and threatened dryland forest ecosystem

contained within Kanaio Natural Area Reserve.

If you have any future questions or concerns about this project, please feel free to contact me at
(808) 873-3506.

Sincerely,

(. Cronne

William Evanson
Maui Natural Area Reserves Specialist
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LINDA LINGLE
GOVERNOR OF HAWAY

PETERT, YOUNG
CHAIRPERSOMN
DOARD CF LAND AND HATURAL RESOURCES

DAN DAVIDSON
DEPUTY DIRECTOR FOR LAND

ERNEST Y.W, LAU
DEPUTY IRECTOR FOR
THE COMAISIION ON
WATER RESOURCE MANACEMENT

STATE OF HAWAII

DEPARTMENT OF LAND AND MATURAL RESOURCES - AQUATIC RESOURCES
BOATING AND OCEAN RECREATION

DIVISION OF FORESTRY AND WILDLIFE COMMISSION ON WATER RESOURCE

CONSERVATION AND
1151 PUNCHBOWL STREET coﬂfﬁ;goyu&ggs ENFORCENENT
s CES
HONOLULU, HAWAII 86813 FORESTRY AND WILDLIFE
HISTORIC PREGERVATION
FAHQCLAWE ISLAND RESERVE
COMASSION
LAND MAMAGEMENT
STATE PARKS

Mr. Randy Awo | NOV 1 2 2003

Department of Land and Natural Resources

Division of Conservation and Resources Enforcement
1151 Punchbowl Street

Honolulu, HI 96813

Re:  Natural Resources Conservation Project, Kanaio Natural Area Reserve

Dear Mr. Awo:

Thank you for taking the time to review the Draft Environmental Assessment for the Natural
Resources Conservation Project, Kanaio Natural Area Reserve. Based on the telephone
conversation of August 18, 2003, we understand that you have no comment at this time. Ifyou
have any future questions or concerns about this project, please feel free to contact me at (808)

873-3506.

Sincerely,

W

William Evanson
Maui Natural Area Reserves Specialist
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Summary of Public Informational Meeting
Mayor Hannibal Tavares Community Center, Pukalani, Maui
October 14, 2003 6:30 p.m.

In attendance:
DLNR Staff William Evanson, DLNR NARS Specialist, Maui
Bryon Stevens, DLNR NARS Specialist, Maui
Fern Duvall, DLNR Wildlife Biologist, Maui
Christen Mitchell, DLNR NARS Project Coordinator, Oahu

Public: David Johnston
Dot Buck
Rene Sylva
Anna Palomino
Charles Maxwell
Edward Uwekoolani
Art Medeiros
Mr. & Mrs. David Dutro
Mary Evanson
Valerie Munsen
K. Mahea Kaiaokamalie
Diana Dahl
Curt Gallop
Chuck Chimera
Mrs. Hahn
Chris Grasa .

‘William Evanson, DLNR NARS Specialist, Maui, welcomed those attending, noting that the

public meeting was scheduled to ensure that Maui residents have the opportunity to comment
and learn about the proposed Kanaio Fencing Project before construction begins. After
introducing DLNR staff present, he then gave a powerpoint presentation. Comments received
during and after the presentation included the following (with responses given during the

meeting in italics):

« Wil areas inside the fencing be formally added to the Natural Area Reserve (NAR)?
Does the State intend to purchase the Ulupalakua Ranch land within the fencing?
DLNR does intend to formally add the State land inside the fencing to the existing NAR,
but does not intend to add the private land owned by Ulupalakua Ranch to the NAR.
Ulupalakua Ranch has offered to participate in this project as a partner with the State to
protect the unique ecosystem within the NAR, and there are currently no plans for the
State to formally acquire this land.

o What about the Native Hawaiians who once lived on the land now part of the NAR?
Specifically, what about Lot 17 that was taken away from Edward Uwekoolani by
Executive Order, and that does not host any threatened or endangered plants?
Previous DLNR investigation into this claim concluded that the Uwekoolani claim to Lot
17 was never perfected. Mr. Uwekoolani is encouraged to investigate the issue and file
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claims with DLNR, raising the issue with DLNR again as he sees fit. But as long as the
land is under the administration of NARS, NARS staff is mandated to take action to
protect the natural resources. This fencing project is not intended to exclude people, but
to exclude feral animals that harm the unique ecosystem protected by the NAR. The
fencing is designed to protect this land for future generations. While the majority of
Parcel 17 has been disturbed by grazing, there are still pockets of native forest
remaining, particularly in lava channels that were not accessible to cattle and where
some threatened and/or endangered species can be found. Finally, this area contains
some soil, and as a result, provides opportunities for future oulplanting and regeneration.

Bulldozing the land and crushing the rock is a cultural impact, because it symbolizes
harm to Pele. Bulldozing is not necessary to construct fencing.

Due to the terrain along much of the fence alignment, construction of fericing by hand
would be very expensive. In addition, construction by hand would not create an
accessway (as bulldozing would), which would increase the difficulty of long-term
maintenance of the 8-foot high fence. Bulldozing will be done only where necessary for
effective and efficient construction and maintenance of the fenceline. No archaeological
sites were observed along the area planned for bulldozing. Bulldozing on bare lava in
and of itself is not known to constitute a significant cultural impact.

What are the timeframes for this project? Are there any other required public meetings?
This meeting was not required but was scheduled to ensure continued communily input
and discussion. The Draft Environmental Assessment for the project was released for
comment on August 8, 2003 and a Final Environmental Assessment that incorporales
public comments received is being drafted. If things proceed as scheduled, construction
may begin within the next 3 months.



